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BY CLAYTON WALNUM

O
ne of the newest pieces of Atari 8-bit
hardware is the light gun that comes
with the XE Game System. It can
also be purchased separately,
although I've never seen it in a store.

If you're interested in obtaining one, you can
order directly from Atari.

The light gun can add a lot to computer
games by allowing the player to interact in
a more "natural" manner than the joystick
allows. Unfortunately, up until now, there has
been little or no documentation published on
how to use the light gun from a programming
point of view.
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This month ANALOG makes up for that
lack with the publication of Matthew Rat
cliffs Gun Assist, an assembly language sub
routine that you can use in your own
programs. Gun Assist takes care of all the de
tails involved in incorporating the light gun
in your games. Further, Matt's informative
article tells you exactly how the light gun
works. He passes along everything he learned
during his exploration of this new Atari
peripheral.

Of course, we haven't published Gun As
sist just to be nice guys. We hope that, in the
near future, we'll see many game (and maybe
even nongame) submissions that incorporate
the light gun. We've supplied the documen-

tation, now let's see what you can do with it!
Also in this issue, we have, from the pro

lific Bryan Schappel and Barry Kolbe, Cap
ital!, a sensational game of high finance. This
program was inspired by another popular
board game, but adds its own twists and turns
to the now famous real-estate buying-and
selling scenario.

In addition, Tom Hudson's popular Boot
Camp continues, and so does R4SIC Train
ing. When you put this all together with the
reviews and the other regular feat¥res,· we
think you'll find this issue to be as exciting
and informative as usual.

But enough of this chatter. Let's start
reading.
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Picture Perfect

This combination picture editor and animator will let you manipulate your MicroPainter
format pictures in avariety of useful ways.

by Joe D. Brzuszek

10
Caoitall

Get ready to make your first fortune in this commercial-quality, machine-language
game of high finance.

by B/yan Sehappel and Barry Kolbe

16
Nuclear Mountain

An exciting search-and-destroy mission, written in Atari BASIC.
by Brad Timmins

58
Gun Assist

Alari's new light gun has become apopular gaming peripheral. Here's amachine
language routine that'll help you use the light gun in your own programs.

by Matthew J.W. Rate""
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are not for public distribution.
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8·bit Pascal

Starter pack

case function or then
const goto packed to
div if procedure type
do in program until
downto inline record var
else label repeat while

xor

CLSN Pascal sells for $39.95.

CLSN Software
10 Arlington Place
Kearny, NJ 07032
(201) 998-1554

CIRCLE #106 ON READER SERVICE CARD.

2 are also available and include maps of the
United States, South America, Central
America, Europe and Canada. In addition,
NERDS supplies biology and periodic table
disks.

The NERDS graphics disks are $15 per
pair.

separately, but which have been packaged
together for "ultimate consumer convenience
and additional savings," according to Tom
Judd, president of Curtis.

The Computer Starter Kit carries a suggest
ed retail price of $59.95.

set
shl
shr
string

mod
nil
not
of

end
file
for
forward

absolute
and
array
begin

The National Educational Report Drawing
Services (NERDS) has just released a new
set of graphics disks for use with Broder
bund's Print Shop. The graphics on these
disks are directed at the educational computer
market and, according to NERDS, each pair
represents about 150 hours of research and
drawing.

The newly released Map Disks 3 and 4 in- NERDS Software
c1ude over 230 pictures of Russia, China, 18 Wendy Drive
Africa and the Far East. Map Disks 1 and Farmingville, NY 11738

CIRCLE #107 ON READER SERVICE CARO.

Just released from CLSN Software is
CLSN Pascal. This implementation of the
popular programming language boasts an in
line editor, a compilation speed of 1,000 lines
per minute, run-time error locator and more.
CLSN Pascal supports a full set of data types,
including char, boolean, byte, shortint, word,
integer and longint. Arrays, sets, me types
and records are also supported. The following
is a list of reserved words in CLSN Pascal:

Revenge of the NERDS

The Computer Starter Kit, marketed by
Curtis Manufacturing Company, supplies
new computer owners with five computer ac
cessories that are designed to "protect com
puters, save desktop space and create greater
user comfort." Included in the package is a
copy holder, universal printer legs, computer
cleaning kit, a surge protector, and a disk me Curtis Manufacturing Company, Inc.
for either 3'/z-inch or 5 'A-inch disl~ettes. 30 Fitzgerald Drive

All of the products that make up the kit are Jaffrey, NH 03452
standard equipment that have been available (603) 532-4123

CIRCLE #105 ON READER SERVICE CARD.
Express! on cartridge

Orion Micro Systems has announced a car
tridge version of Keith Ledbetter's popular
Express! telecommunications program. The
program is stored in a 64K bank-switched
cartridge and is written entirely in assembly
language, making the program compact
enough to allow the addition of many new
features. The new version of Express! is com
pletely rewritten and will work with any mod
em that has an "R:" handler available for it.

The new Express! uses drop-down menus
like those on the ST. Also, the program sup
ports the Atari XEP-80 80-column card,
although, when running in 80 columns, the
drop-down menus are replaced by standard
text menus.

One of the new features added to this pro
gram is a full-screen editor that allows you
to compose messages, as well as edit text in
the capture buffer. The text editor supports
such functions as cut-and-paste, line tagging,
find and search-and-replace.

The cartridge has been designed so that
other cartridges may be "piggy-backed" into
it, allowing you to turn off Express! and
switch to the another cartridge at will. The
cartridge version of Express! is $69.95.

Orion Micro Systems
2211 Planters Row Drive
Midlothian, VA 23113
(804) 794-9437, 6 p.m. to 10 p.m.

CIRCLE #104 ON REAOER SERVICE CARD.

I
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READER
COMMENT

Snowplow correction
There is a problem with the game Snow

plow from the September '88 issue. It seems
that the last game board does not load in. I
worked on and tested the routines that are
supposed to do this, and they seem to work
by themselves but fail when put together. So
I rewrote these routines, and the following
BASIC program can be used to modify the
original game. To be on the safe side, make
a copy of Snowplow on another disk. Check
the data over carefully when you type the list
ing. A tiny mistake can cause major
problems. Place the disk containing your
copy of Snowplow into your disk drive, and
then run the program below. Follow the
prompts, and your copy of Snowplow will be
modified on the disk.
100 REH SAVE"D:SNOW12.FIX
110 DIH N$(20),W$C20)~120 ? "II":? "NAHE

OF SNOWPLOW FILE"; :INPUT N$
130 W$="D:":W$(3)=N$
140 TRAP 160:0PEN ~1,12,0,W$

150 GOTO 180
160 ? "FILE NOT FOUND":END
170 REH POSITION AT NEW8EG
180 ? "FINDING PLACE"
1~0 FOR I=l TO 1273:GET ~l,A:NEXT I
200 REH PUT IN NEW STUFF
210 ? "INSERTING PATCH"
220 FOR I=l TO 74:READ A:PUT ~l,A:NEXT

I
230 REH SKIPPING
240 ? "ANOTHER PATCH"
250 FOR 1=1 TO 93:GET ~l,A:NEXT I
260 REH FIXING JHP
270 FOR 1=1 TO 3:RE~D A:PUT ~l,A:NEXT I
280 CLOSE ~1:? "DONE":END
2~0 REH DIRECTORV PATCH
300 DATA 16~,64,133,178

310 DATA 32,~0,66,32,215,74,16~,3,133,1

82
320 DATA 16~,0,133,186,32,225,73,32,81,

78
330 DATA 32,36,75,32,48,71,32,130,70,32
340 DATA 21~,74,32,50,65,165,178,201,64

,208
350 DATA 8,230,178,32,166,7~,76,106,64,

165
360 DATA 178,141,235,70,32,156,70,16,6,
16~

370 DATA 64,133,178,208,226,230,178,234
,234,234
380 REH 74 BVTES
385 REH JHP PATCH
3~0 DATA 76,53,64

There is a new restriction to the names of
the game boards that you create. They must
be named "SMAP.?" where the question
mark must be a letter from A through Z.
Snowplow will load these screens in alpha
betical order and will go back to the built-in
game board whenever it doesn't find the next
letter in the alphabet. Any boards you have
already created should be renamed in the ord
er you wish to play them.

-Barry Kolbe
Mazomanie, WI
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Libelous statements?
Shame on you for permitting Frank Cohen

to deliver such a low blow to one of the finest
Atari clubs in the country (top of page 51 in
the April '89 issue).

Since when does a brief verbal disagree
ment between two spectators at a computer
show rate news coverage in a national maga
zine? Frank Cohen should also get his quotes
straight before he writes libelous statements
that sully the pristine reputation of a fine club.
The phrase as printed was never uttered, cer
tainly not with DALACE as the subject. The
rest of his comments about DALACE are
equally absurd.

The Dallas Atarifest was well organized
and took place in one of the finest exhibit
halls in the country. Nearly 100 DALACE
volunteers assisted in the setting up and tear
ing down of the show. These same volunteers
manned the booths and the ticket sales, and
frankly, I thought we all had a great time,
with thousands of visitors attending.

We can understand that, after having
produced 8 through 10 shows on the road pri
or to Dallas, Sandy Austin was no doubt very
tired (it was almost inhumane to expect one
person to handle that much responsibility),
but to suggest that Sandy quit because of Dal
las is ridiculous. Sandy quit almost two years
after the Dallas Atarifest.

We wish you had not printed Mr. Cohen's
unfounded remarks. The damage has been
done. However, we do want you to know that
we appreciate ANALOG's long history of
support for the users' groups. Once mistake
will never dim our long-standing admiration
for your magazine. Long live ANALOG and
the 8-bit Atari machines.

-Jeff Golden
Irving, TX

~'re sorry ifFrank's ST Notes in the April
issue was offensive to you, but we have to say
that we're not really sure why you should be
so upset. You seem to be reading things into
the article that don't exist.

First, Frank certainly never made any
libelous statements. He did report that a
users' group member shouted, "DALACE is
a pirate club," but that wasn't his remark,
and it certainly wasn't meant to imply that
the members of DALACE were involved in
software piracy. The quote was included to
illustrate the growing tensions between the
users' groups involved.

We just reviewed the article and, outside
of saying that there was particularly heavy
friction between DALACE and the North
Texas Users' Group, we can find none ofthe
"absurd" comments you are referring to.

Also, it wasn't reported that Sandy Austin

quit her job right after the Dallas Atarifest;
what Frank said was "Later, Austin co/ifid
ed to ANALOG that she was looking for
anotherjob." There's certainly no indication
ofwhen Sandy actually made her separation
from Atari.

Once again, we apologize if the article in
question was offensive to anyone. ANALOG
is quite aware of how difficult and frustrat
ing it is to organize a large Atarifest. ~ did,
after all, have a great deal to do with the Wor
cester Atarifest. ~ salute all those people
whose efforts have made the past Atarifests
such a success.

Fixes for Ultimate Graphics
Convertor and Secret Agent

We recently had production troubles with
a couple of program listings, as undoubted
ly many of you have noticed. If you follow
the instructions given below when typing
these listings, you should be able to reproduce
them with little trouble.

First, Listing I of the Ultimate Graphics
File Convertor in the May '89 issue was in
correctly laid out in the magazine, resulting
in the order of the lines being jumbled.
Worse, due to the jumbling, some of the lines
were cut in half. To get this program running,
type it from beginning to end (it doesn't mat
ter that you wiJl be typing some of the lines
out of order), except for Lines 7000, 8236,
11200, 13501 and 13610. These are the jum
bled lines. Once you've got the listing typed,
add the following lines:

7000 REM GR.8 PUT
8236 FOR N=1 TO SHIFT:A=USRCADRCROL$),
START+7680,7680) :NEXT N
11200 POP :GOSUB 13030:? "IIERROR ";PEE
K(195) ;". CORRECT AND PRESS ANV KEV.":
GET ~2,K

13501 SECT=1:GOSUB 10000:IF BUF$C1,17)
="SSI CLIP NEWSROOH" THEN 13600
13610 SIZE=ASCCBUF$(28» :COUNT=0:S=1:N
=32:GOSUB 20:POKE 755,2:POKE 752,1:A=0
:GOTO 13410

Listing I of Secret Agent in the June '89
issue was also jumbled when laid out. In ad
dition, the 38th character of each full-length
line was duplicated on the line below it. To
type the listing (using MIL Editor), you must
type each of the lines in order, which means
you'll have to jump back and forth in the list
ing, finding where the lines actually continue.
For example, at Line 4760 the program list
ing continues with Line 3920. You must look
ahead until you find Line 4770 and continue
typing there. Due to the jumbling, Lines 3490
and 4340 were divided in the magazine. Type
those lines as shown below:
34~0 DATA 232,200,1~2,5,208,242,230,1~7

,134,1~0,~6,189,0,132,217,214,5353

4340 DATA 67,76,118,55,162,161,160,115,
32,143,4~,173,10,210,201,180,2247

We apologize for any inconvenience this
mix-up may have caused.
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F
.ew commercial picture-editing pro
grams offer cut and paste (or stamp)
utilities that perform satisfactorily.
One software package, for example,
features a "rubber stamp" utility that

is supposed to let the user stamp a graphics
image "anywhere" on his picture. But the
program does not allow the image to be
moved horizontally by less than four pixels.
Picture Perfect is a versatile, menu-driven
picture-editing program that corrects this an
noying problem.

Picture Perfect allows you to quickly dupli
cate an image at any pixel location (one pix
el accuracy). You can also manipulate the
image in the following ways: You can flip it,
double or halve its size, fill all of its colors
at once or transfer it to another picture. You
can even bring a series of screen' images to
life with the included animator routine.

File Format
The program loads MicroPainter (MP)

62-sector picture files. If you're using
MicroIllustrator (MI) software (Atari Artist
or Koala Pad), you can save a picture in MP
format under the filename PICTURE on
Drive I by pressing the Insert key. The color
data, however, is not saved. To load PIC
TURE with MI, press Clear.
s

hv Joe D. Brzuszek

7Yping It In
Type in Listing 1, using BASIC Editor II

to check your work, and save it to a DOS disk
as PICTPERFBAS. Next type Listing 2 and
run it. It will create a file on your disk called
PICT.LST. Once thjs file has been created,
load the program you created from Listing
1, then type ENTER"D:PICT.LST" to merge
the lines created by Listing 2. Now save the
complete program as PICTPERFBAS.

Plug a joystick into Port 1 and type RUN
"D:PICTPERFBAS". The title screen will
appear after a short initialization delay. Press
Start to view the main menu.

Loading aPicture
Select the "Disk" function from the main

menu by placing the cursor over the Disk box
and pressing the trigger or the Return key.
A set of common disk commands will be dis
played. At the "Select item or return:" prompt,
select "F. Load File" and enter a filename.
If the file is a valid MP file, the picture and
its colors will be loaded without any problem.

If the file is PICTURE saved by MI, the
colors will not be loaded and an Error-l36
(End of File) will occur. That's because the
color data occupies the last four bytes in a

MP file, and for some strange reason, MI
does not save them. You can load the color
data out of a compacted MI file; this time
type a Control-P at the end of the filename.
Type "B" and then Return to begin editing
your picture.

The Copy Function
Copy: Copy is accessed by pressing the

space bar, and it's divided into "frame" and
"ditto" modes. You start out in ditto mode.
Press the space bar to enter frame mode (the
console or TV speaker clicks twice).

Frame: Move the cursor to the upper-left
corner of the image and tap the trigger. Press
the space bar to try again, if necessary, then
move the cursor to the lower-right corner. A
flashing frame surrounds the image. The
maximum area that you can frame is V2 the
size of the picture (160 columns x 96 rows).
Press "u" to cycle the frame's color (Colors
0-3). When the frame surrounds everything
that you want to copy, press the trigger to ac
tivate ditto mode.

Ditto: Move the cursor and the image will
follow. Press the trigger to make a copy of
the image wherever you'd like. Press the
space bar once to return to frame mode, or
twice to return to the main menu.

AUGUST A.N.A.L.O.G. Computing



Main Menu Functions
Choose a function and its submenu will ap

pear. When you have made your selections
and you're ready to execute the function,
move the cursor over "OK" and press the
trigger. If you decide not to execute the func
tion, press the space bar instead to return to
the main menu.

Mode: Switches the display between graph
ics modes 14 (also known as mode 7.5 or An
tic $E) and 8.

Fill: This simultaneously fills Colors 0-3
of an image with replacement colors. Choose
the replacement colors and then select "OK"
to fill. Ditto is activated once the image is
filled. Fill is useful for preparing a highly
detailed picture for printer output.

Flip: "H" flips an image horizontally, and
"V" flips it vertically. A Graphics 8 image,
flipped horizontally, might look strange un
less you also use Fill to switch Colors I and
2.

Halve and Double: You can halve or dou
ble the size of an image horizontally or ver
tically. The height of a doubled image cannot
exceed 96 rows, so it might get cropped. A
similar danger exists whenever you halve an
image; if you double an image after halving
it, the resulting image may not resemble the
original.

Animate: You can animate a series of up
to 50 on-screen images. Choose to create a
"New" series or to ''Append'' new images
to an existing series. Frame each one and then
press the space bar. Select "Play," and the
series will be played in the upper-left corner
of the screen at the fastest speed. Press Op
tion to slow the speed. (There are six speeds
available.) To get maximum speed, change
Line 220 to: 220 NEXT Y. Press the space
bar to halt the animation.

eel: "Cel" refers to the piece of transpar
ent celluloid on which a cartoon character is
painted. You can make any single color (0-3)
or no color (N) in an image transparent to
the background drawing.
AUGUST A.N.A.L.O.13. Computing

USR Information
The program makes use of a non-relocat

able machine-language Copy routine (see List
ing 3) stored in Memory Locations
23253-23539 ($5AD5-$5BF3). Copy makes
it possible to move image data with one pixel
accuracy in graphics mode 14. Copy will also
work in any four-color graphics mode in which
a single pixel requires two bits of memory

(Graphics 3, 5, and 7). The USR call format
is: A=USR(CY,Sl,)Cl,YI,X2,Y2,S2,X3,Y3,C2).

CY equals 23253, Sl is the starting address
(corresponding to the upper-left comer of the
screen) of memory from which the image is
to be copied, XI and YI are the upper-left
coordinates of the image, X2 and Y2 are the
lower-right coordinates of the image, S2 is
the starting address of memory to which the
image is to be copied, and X3 and Y3 are the
upper-left coordinates of the new location of
the image. The value of C2 determines which
color to make transparent: 0 = Color 0, 64
= Color I, 128 = Color 2, 192 = Color 3,
255 = no transparent color, 3 = fast copy,

four-pixel resolution and no transparent
color.

Cursor Control
Picture Peifect gives you control over the

cursor's shape and speed. Pressing "I"
changes its shape, and pressing "0" changes
its speed. Two shapes are provided and this
data is in Line 1610.

Last but Not Least
The Break key is disabled in Line 8000 and

pressing System Reset will not erase your pic
ture or colors but will wipe out the image in
Copy memory. If you press Reset by mistake,
just type "RUN" to continue working on your
picture. (Program on page 44)

Joe Brzuszek is majoring in computer
science at the University of Pittsburgh and
has owned his Atari 800 since 1983. In addi
tion to programming, Joe uses his Atari as
a VF-100 terminal to communicate with a ~X
main-frame computer system.
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II

THERE ARE SEVERAL SPECIfIC LOCA1I0NS:

Svmbol Location Result
$ Stock Market You receive $12G ($12,OOO).
L Luck Square Game goes to the transaction screen.
H Hog Hilton Nothing; it's a vacation.
T Tax Square You lose 12% of your cash.
C Capital Gains Tax Game goes to the transaction screen.

F
or all of you out there who have al
ways wanted to own it all, here is your
chance. Get your checkbook, grab
your accountant and get ready for
Capital!, a game of high finance

where you get to live out your fondest
capitalistic dreams. This game is written in
100% machine language; so play is fast and
cruel.

Typing It In
Capital! is printed in two listings. Listing

I is the BASIC data used to create the CAPI
TAL.OBJ ftle on your disk. Follow the direc
tions in MIL Editor, found elsewhere in this
issue, for typing instructions.

Listings 2 through 7 are the complete com
mented MAC/65 source code for Capital!
They need not be typed in to play the game;
they are provided for those readers interest
ed in how the program works or who are
learning 6502 assembly.

After you have created the CAPITAL.OBJ
file just binary load it from DOS to play the
game.

Rules of Play
To play Capital!, you must first choose your

game options. There are only two: a fast or
slow game and the number of players (2-4).
The Option key is used to toggle between fast
and slow. Use the Select key to choose the
number of players. Pressing Start begins the
game. Any time you wish to restart the game,
press System Reset.

A fast game is the default setting. In a fast
game, if a player cannot pay a fee or a debt,
that person is "broke" and may no longer
play. The player's token is removed from the
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game, and the player goes to debtor's prison.
In a slow game a player must sell businesses
in order to get enough cash to pay his debts.
Of course, the player could still go broke in
a slow game. The winner is the last player
on the board.

One last item: All money in this game is
in $1,000 denominations, denoted by a G fol
lowing the amount.

Names Screen
Each player must enter his name (up to

eight characters long). Only the letters A
through Z may be used. The Return key is
used to end the name, and Delete/Backspace
is used to edit.

USA Map Screen
This is the game board: a map of the U.S.

showing mountain ranges, dice and little
squares and circles which represent business
es. Your task is to travel around the U.S. and
buy up as many of these as possible, thus

making as much money as you can and be
coming a true capitalist. Near the bottom of
the screen the current player's name is shown
with his token number. You can see the tokens
below the dice when the game is first start
ed. The bottom line shows how much cash
each player has.

Press Option to start the dice rolling and
use Select to stop them. Your token will move
automatically around the screen. The name
of each business is shown as your token
moves by or lands on it. If you land on one
of these, the game will take you to the trans
action screen (see below). The game waits
eight seconds so you can see what happened.
Ifyou tire of waiting those eight seconds, just
press a key to skip the wait.

If you land on $, H or T, you are not al
lowed to carry on any transactions on that
turn.

Transaction Screen
The Luck and Capital Gains squares will

be discussed at the end of this section. Usual-
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LISTING 1: MIL EDITOR DATA
1000 DATA 255,255,0,48,2,48,76,148,57,
64,49,85,75,0,0,0,7658
1010 DATA 0,0,0,0,0,253,245,215,215,21
5,215,245,253,127,95,215,5285
1020 DATA 215,215,215,95,127,253,247,2
23,223,223,223,247,253,127,223,247,374
1030 DATA 247,247,247,223,127,213,213,
215,215,215,215,213,213,87,87,215,6266
1040 DATA 215,215,215,87,87,255,250,23
4,235,235,235,234,250,255,175,175,368
1050 DATA 239,255,239,175,175,85,85,85
,85,85,85,85,85,85,85,85,4376
1060 DATA 105,105,85,85,85,255,234,238
,254,254,254,254,250,255,171,187,512
1070 DATA 191,191,191,191,175,255,171,
235,234,234,235,235,171,255,234,235,13
76
1080 DATA 171,171,235,235,234,255,254,
234,235,234,255,234,254,255,191,171,21
29
1090 DATA 255,171,235,171,191,213,223,
223,223,223,223,223,213,87,247,247,966
4
1100 DATA 247,247,247,247,87,255,234,2
35,235,235,235,234,234,255,255,255,342
8

ly you arrive at this screen because you land
ed on a property. The top line has the
property's name on it. Below the name is in
formation about the business: purchase price,
resale price, improvement level, double sta
tus, fee and the owner's name.

Resale price is the amount you will receive
if you sell this property voluntarily. It is be
tween half price and full price. If you are
forced to sell a property (slow game) because
of insufficient funds, the resale price is half
of the purchase price.

The improvement level of each property
starts at 0 and may go up to 3. Improving a
business costs $100 and increases the pur
chase price (and hence resale price) by $50.
More importantly, each increase doubles the
fee other players must pay you when they land
on this business.

Some businesses are "doubles." If you land
on a double, you have the option of buying
it and its other half on the same turn. Buy
ing the second half costs one and one-half of
the double's normal purchase price. The rea
son you want to get doubles is that anyone
landing on one double gets charged a fee
equal to the sum of both fees!

If the property you landed on is unowned
you may purchase it, assuming you have
enough cash. Next you may sell a property.
Finally, you may improve a property. If you
respond "y" to either ofthe last two options,
the game goes to the pick property screen.
You may cycle through the properties using
the space bar. Press Return to choose a
property. You may exit using the Escape key.
The only time you cannot use the Escape key
is in a slow game if you are forced to sell.
You must sell enough properties to obtain the
cash to pay your debts. You may sell and/or
improve any property you own, not just the
one you landed on.

If another player owns the property you
landed on, you are required to buy goods
and/or services by paying the player a fee.
If you have enough cash, it is automatically
deducted from your account. The message
"Transaction completed" lets you know this
has been done. In the fast game, if you don't
have sufficient funds to pay, you are broke
and may no longer play. Your properties are
confiscated and will be available for sale to
the other players (at half price!).

In the slow game you must sell properties
to pay your debts. It is possible to get two
"Transaction completed" messages. The first
would be for selling a property; the second
would be for paying a fee. This message stays

on the screen for eight seconds. You may skip
the wait by pressing any key.

The Luck Square
Luck, as we all know, can be good or bad.

If your luck is good, you could win $100,
$150, or a free improvement for a property.
If you don't have a property to improve, you
will get $100 instead. Bad luck results in los
ing $100, in one business fee being cut in
half, or in having the purchase price (and thus
resale price) on a business cut in half.

Capital Gains Tax
This is like bad luck-only worse. If you

land on this square you lose $450.

Technical Notes
The program functions on a custom

ORAPHICS 0 narrow playfield screen, an
ANTIC 4 map screen and a unique intro
screen. This intro screen was produced by us
ing a very long DLI. The word "CAPITAL!"
was made from ordinary control characters.
Examine the source code to see how the let
ters were shaded.

This game can make friends or enemies for
you-hope you can be a good capitalist!

Barry Kolbe is a high school math teacher
who uses his Atan in the classroom to demon
strate graphing. Bryan Schappel is current
ly setting up a new home with his wife Carol.
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------Capital!------
1110 DATA 255,255,23',175,175,'5,'5,'5 73,84,0,12,15,38,6472
,'5,'5,'5,'5,'5,245,245,245,2412 1480 DATA 17,13,0,18,27,36,37,0,22,51,
1120 DATA 245,245,245,245,245,23',1'1, 11,0,53,48,56,61,6211
255,251,238,1'1,254,255,255,255,255,41 14'0 DATA 32,0,100,47,42,128,0,0,0,2,2
84 ,4,0,0,2,2,3140
1130 DATA 255,255,255,255,255,0,255,25 1500 DATA 128,0,0,0,2,2,128,0,2,2,0,4,
5,255,255,255,255,255,0,0,255,6885 0,0,0,128,4680
1140 DATA 255,255,255,255,255,0,0,0,25 1510 DATA 2,2,0,2,2,4,0,2,2,11',1,11',
5,255,255,255,255,0,0,0,8"0 1,11',1,11',781'
1150 DATA 0,255,255,255,255,0,0,0,0,0, 1520 DATA 1,0,11,17,26,0,',18,27,0,0,0
255,255,255,0,0,0,3'00 ,0,5,4,0,2332
1160 DATA 0,0,0,255,255,0,0,0,0,0,0,0, 1530 DATA 0,0,10,',0,0,0,0,16,15,0,0,2
255,1'2,1'2,240,6178 0,1',0,0,2416
1170 DATA 240,252,252,255,255,240,240, 1540 DATA 0,0,0,0,28,27,0,31,30,0,0,35
240,240,252,252,252,252,3,3,15,4084 ,34,15,13,10,3787
1180 DATA 15,63,63,255,255,15,15,15,15 1550 DATA 5,3,1;112,112,112,70,67,53,6
,63,63,63,63,255,255~252,8580 ,46,'8,0,32,0,34,7503
11'0 DATA 252,252,240,240,1'2,252,252, 1560 DATA 34,34,34,34,34,34,34,34,34,3
252,252,240,240,240,240,255,255,1'1,36 4,34,34,34,34,34,34,6164
37 1570 DATA 2,176,1'4,227,46,32,70,",53
1200 DATA 1'1,175,47,43,11,1'1,1'1,1'1 ,65,166,52,112,112,112,112,5201
,1'1,47,47,47,47,255,255,255,1476 1580 DATA 112,112,70,11',53,112,112,70
1210 DATA 255,255,255,255,170,255,255, ,0,32,112,6,112,6,112,6,'823
255,255,255,255,170,170,255,255,255,33 15'0 DATA 65,207,52,112,112,112,240,66
40 ,13',53,2,2,2,2,46,6,6810
1220 DATA 255,255,170,170,0,1'1,1'1,1' 1600 DATA 112,6,112,6,48,86,143,54,48,
1,1'1,1'1,1'1,1'1,1'1,166,168,0,2563 86,164,54,112,112,70,185,5051
1230 DATA 0,0,0,0,0,254,250,240,240,1' 1610 DATA 54,112,6,112,112,112,6,86,24
2,1'2,1'2,1'2,207,207,207,6731 5,54,65,230,52,112,112,80,5740
1240 DATA 207,207,207,63,63,63,63,63,6 1620 DATA 68,0,112,4,4,4,4,4,4,4,4,4,4
3,255,255,255,255,255,255,255,8144 ,4,4,4,2544
1250 DATA 255,63,63,63,63,255,255,255, 1630 DATA 4,4,4,4,4,4,132,70,",53,1'4
255,255,255,63,15,240,240,240,7143 ,11,55,160,66,227,4462
1260 DATA 240,240,1'2,1'2,0,252,252,25 1640 DATA 48,65,16,53,64,0,32,'6,32,64
2,252,252,252,252,252,3,3,3,2611 ,0,'6,0,0,0,0,5470
1270 DATA 3,15,15,15,15,63,63,63,63,25 1650 DATA 0,0,0,0,35,33,48,41,52,33,44
5,255,255,255,1'2,1'2,1'2,3743 ,1,0,0,0,0,3'81
1280 DATA 1'2~240,240,252,255,3,3,3,3, 1660 DATA 0,9,244,242,225,238,243,225,
15,15,63,255,1'2,1'2,1'2,8071 227,244,233,23',238,243,0,0,5824
12'0 DATA 1'2,1'2,1'2,1'2,1'2,3,3,3,3, 1670 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,
3,3,3,3,0,0,0,43'8 0,0,1670
1300 DATA 3,3,15,15,63,240,252,255,255 1680 DATA 0,0,0,0,0,0,101,110,116,101,
,252,255,252,252,240,252,252,2065 114,0,121,111,117,114,3281
1310 DATA 252,252,252,252,240,252,240, 16'0 DATA 0,110,'7,10',101,115,0,0,0,0
1'2,1'2,0,0,0,0,252,240,240,2454 ,0,72,128,128,74,0,'262
1320 DATA 240,1'2,1'2,1'2,1'2,1'2,1'2, 1700 DATA 72,128,128,74,0,72,128,128,7
1'2,1'2,240,240,252,252,1'2,1'2,240,75 4,0,72,128,74,0,72,128,2144
6 1710 DATA 74,0,72,128,128,74,0,74,0,0,
1330 DATA 240,240,252,252,252,252,252, 0;0,72,0,0,0,5124
252,240,240,240,1'2,1'2,252,240,1'2,25 1720 DATA O,O,O,128,200,O~O,O,128,200,

66 202,128,0,128,200,202,8166
1340 DATA 240,252,252,255,255,1'2,0,0, 1730 DATA 128,0,0,128,0,0,0,128,0,0,12
0,1'2,1'2,1'2,1'2,11,11,11,5614 6,200,202,128,0,128,3668
1350 DATA 11,11,11,15,15,15,15,15,63,6 1740 DATA 0,0,0,0,128,0,0,0,0,0,0,128,
3,63,255,255,0,0,3,17' 0,0,0,0,3'16
1360 DATA 3,3,15,15,63,0,48,188,1'1,47 1750 DATA 126,82,82,126,0,126,126,126,
,47,11,11,15,15,15,7265 200,0,0,128,0,0,0,126,872
1370 DATA 207,255,255,255,255,12,60,24 1760 DATA 0,0,126,82,82,128,0,126,0,0,
0,255,255,255,255,255,0,0,0,1584 0,0,126,0,0,0,6336
1380 DATA 0,252,240,0,0,255,255,255,25 1770 DATA 0,0,0,128,74,0,0,0,128,0,0,1
5,255,240,1'2,1'2,240,1'2,0,6484 26,0,128,0,0,7132
13'0 DATA 0,0,0,0,0,255,255,255,255,25 1760 DATA 0,0,0,126,0,0,0,128,0,0,126,
5,255,255,252,255,1'1,1'1,222 0,0,128,0,128,8564
1400 DATA 1'1,175,47,43,10,63,63,63,63 17'0 DATA 74,0,0,0,200,0,0,0,0,0,0,202
,63,63,~55,255,252,252,240,3040 ,128,128,200,0,1744
1410 DATA 240,252,252,255,255,0,0,0,0, 1800 DATA 200,0,0,202,0,200,0,0,0,0,20
3,15,63,255,0,3,15,'756 2,128,200,0,0,128,2414
1420 DATA 63,255,255,255,255,0,0,0,0,3 1810 DATA 0,0,200,0,0,202,0,202,128,12
,15,15,63,240,240,240,7047 8,200,0,7',0,0,0,8'7
1430 DATA 240,1'2,1'2,1'2,1'2,170,170, 1820 DATA 231,225,237,22',0,23',230,0,
0,0,0,0,0,0,10,10,0,6858 232,233,231,232,0,230,233,238,7438
1440 DATA 0,0,0,0,0,2,2,0,0,0,0,0,0,0, 1830 DATA 225,238,227,22',0,0,0,112,11
15,14,1'15 4,111,103,114,'7,10',10',101,56"
1450 DATA 8,25,21,0,12,20,22,28,0,4,6, 1840 DATA 100,0,'8,121,'0,0,0,0,0,0,0,
15,7,5,0,5,2656 162,178,185,161,174,5215
1460 DATA 8,14,18,0,7,1',3,0,16,15,21, 1850 DATA 0,17',163,168,161,176,176,16
1',14,0,31,12,3312 5,172,0,0,0,0,0,0,0,'330
1470 DATA 10,0,23,37,25,6',65,0,41,60, 1860 DATA 0,0,0,0,0,0,161,174,164,0,0,
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0,0,0,0,0,5855
1810 DATA 0,0,0,0,0,0,0,162,161,178,17
8,185,0,171,175,172,8344
1880 DATA 162,165,0,0,0,0,0,23',240,24
4,233,23',238,0,0,0,740'
18'0 DATA 102,'1,115,116,0,103,'7,10',
101~O,O,51,31,44,37,35,88'7

1'00 DATA 52,0,0,0,146,0,176,172,161,1
85,165,178,11',0,0,0,4861
1'10 DATA 0,35,47,48,57,50,41,3',40,52
,0,17,25,24,24,0,5602
1'20 DATA 0,0,0,0,0,0,'8,'8,107,0,101,
110,116,101,114,112,3208
1'30 DATA 114,105,115,101,115,0,0,0,0,
66,175,176,180,16',175,174,83'0
1'40 DATA 86,50,41,44,44,0,36,41,35,31
,0,0,0,66,11',165,171
1'50 DATA 172,165,163,180,86,51,52,47,
48,0,36,41,35,37,0,0,7430
1'60 DATA 0,0,51,116,111,",107,0,45,'
7,114,107,101,116,0,36,1'01
1'70 DATA 105,118,105,100,101,110,100,
115,0,112,'7,121,0,121,111,117,4681
1'80 DATA 0,4,11,18,3',0,0,0,0,0,41,50
,51,0,52,'7,6352
1"0 DATA 120,0,33,111,100,105,116,26,
0,108,111,115,101,0,17,18,364
2000 DATA 5,0,111,102,0,121,111,111,11
4;0,",'1,115,104,0,0,1415
2010 DATA 0,0,0,0,54,'7,",'7,116,105,
111,110,0,116,105,10',3'0'
2020 DATA 101,0,'7,116,0,116,104,101,0
,40,111,103,0,40,105,108,1828
2030 DATA 116,111,110,0,0,0,0,0,102,'7
,115,116,115,108,111,11',381'
2040 DATA 66,82,7',75,6',0,125,32,32,8
0,114,111,112,58,155,32,3062
2050 DATA 80,114,105,",101,58,32,32,3
2,32,32,32,32,32,32,82,8402
2060 DATA 101,115,'7,108,101,58,155,32
,76,101,118,101,108,58,32,32,2720
2070 DATA 32,32,32,32,32,32,32,68,111,
111,'8,108,101,58,155,32,3015
2080 DATA 32,32,70,101,101,58,32,32,32
,32,32,32,32,32,32,32,7323
20'0 DATA 7',11',110,101,114,58,0,8',1
01,115,0,78,111,0,78,111,2155
2100 DATA 110,101,0,66,10,2,212,0,148,
6,0,66,0,1'6,150,10,1560
2110.DATA 15,0,32,104,'7,115,32,11',11
1,110,33,155,80,114,101,115,5301
2120 DATA 115,32,'7,32,107,101,121,32,
116,111,32,112,108,'7,121,32,3'01
2130 DATA '7,103,'7,105,110,46,0,32,10
5,115,32,66,114,111,101,101,3722
2140 DATA 33,155,0,32,112,114,111,112,
101,114,116,121,32,'1,8',41,4082
2150 DATA 78,'3,63,0,155,155,73,10',11
2,114,111,118,101,32,'7,0,36'2
2160 DATA 155,155,83,101,108,108,32,'7
,0,155,155,66,111,121,32,116,5064
2110 DATA 104,105,115,0,155,155,83,80,
61,61,110,101,120,116,44,32,3746
2180 DATA 82,6',84,61,",104,111,111,1
15,101,0,44,32,6',83,61,1'52
21'0 DATA 61,101,120,105,116,0,155,155
,84,114,'7,110,115,'1,",116,6615
2200 DATA 105,111,110,32,112,114,111,'
',101,115,115,101,100,46,0,155,4758
2210 DATA 155,13;110,115,117,102~102,1

05,",105,101,110,116,32,102,117,5782
2220 DATA 110,100,115,46,0,155,155,68,
111,117,'8,108,101,32,7',112,48"
2230 DATA 116,105,111,110,46,0,155,155
,65,116,32,17,'1,120,105,10',5165
2240 DATA 111,10',32,76,101,118,101,10
8,0,155,155,70,101,101,32,80,4341
2250 DATA '7,121,10',101,110,116,32,82

~iJ!!!III!!!!I!I Capital! ....rr------
,101,113,117,105,114,101,100,46,5164
2260 DATA 0,155,155,65,10',111,117,110
,116,32,111,11',101,100,32,0,3411
2270 DATA 16',62,141,47,2,16',1,141,11
1,2,162,3,16',0,133,15',4'06
2280 DATA 157,8,208,202,16,250,16',3,1
41,2',208,16',128,141,7,212,'682
22'0 DATA 162,3,16',120,14',145,18',11
1,57,14',141,202,16,244,162,3,'351
2300 DATA 18',250,61,157,1'2,2,16',0,1
4',14',202,16,243,16',0,133,8853
2310 DATA 153,16',62,141,47,2,16',1,14
1,111,2,'6,'6,104,112,120,4846
2320 DATA 173,63,53,240,3,32,238,58,11
3,64,53,240,3,32,4,5',3226
2330 DATA 173,65,53,240,3,32,26,5',173
,66,53,240,3,32,48,5',2444

'2340 DATA '6,216,162,255,154,32,7,15,3
2,132,60,32,41,72,32,35,1218
2350 DATA 57,32,211,58,32,200,70,32,22
7,60,32,70,62,16',16,141,4'45
2360 DATA 48,2,16',53,141,4',2,16',48,
141,244,2,32,100,57,162,530'
2370 DATA 4,18',245,61,157,1'6,2,202,1
6,247,16',0,133,15',133,173,513
2380 DATA 16',142,141,0,2,16',5',141,1
,2,32,115,57,166,153,18',5'66
23'0 DATA 63,53,208,3,16,200,58,160,0,
18',120,52,133,130,16',40,701'
2400 DATA 133,131,171,130,240,3,200,20
8,24',132,174,16',20,56,22',174,28'4
2410 DATA 74,110,160,1',16',0,153,",5
3,136,16,250,200,16',5',157,'464
2420 DATA '5,53,16',61,157,'1,53,165,1
53,24,105,17,157,'6,53,171,6418
2430 DATA 130,240,10,32,70,71,157,",5
3,232,200,208,242,16',53,157,2177
2440 DATA 100,53,16',48,157,101,53,113
,31,208,201,3,208,24',32,205,1047
2450 DATA 5',165,153,10,170,18',126,5'
,141,",58,18',127,5',141,100,8033
2460 DATA 58,18',134,5',141,12',58,18'
,135,5',141,130,58,1'8,157,32,8240
2470 DATA 10,5',166,153,246,14',181,14
',201,36,208,4,16',0,14',14','672
2480 DATA 181,14',168,185,173,61,14',1
41,185,20',61,14',145,32,238,58,650
24'0 DATA 32,146,60,166,153,181,14',20
8,12,162,0,32,168,60,16',12,607'
2500 DATA 164,153,32,155,70,32,86,60,3
2,155,62,165,157,208,1'0,166,26'
2510 DATA 153,181,14',160,3,211,116,52
,240,12,136,16,248,32,'7,60,6112
2520 DATA 32,211,58,32,250,72,32,221,6
0,166,153,181,14',240,3,32,8'07
2530 DATA 238,60,32,70,62,230,153,165,
153,41,3,133,153,76,176,57,7366
2540 DATA 162,0,138,157,0,132,157,0,13
3,157,0,134,157,0,135,232,7788
2550 DATA 208,241,162,3,157,0,208,136,
16,250,'6,162,0,164,145,18',206
2560 DATA 121,61,153,0,132,200,232,224
,13,208,244,165,141,141,0,208,2534
2570 DATA '6,162,0,164,146,18',134,61,
153,0,133,200,232,224,13,208,1851
2580 DATA 244,165,142,141,1,208,'6,162
,0,164,141,18',147,61,153,0,7'50
25'0 DATA 134,200,232,224,13,208,244,1
65,143,141,2,208,'6,162,0,164,412
2600 DATA 148,18',160,61,153,0,135,200
,232,224,13,208,244,165,144,141,4025
2610 DATA 3,208,'6,164,145,16',0,162,1
2,153,0,132,209,202,16,24','882
2620 DATA '6,164,146,16',0,162,12,153,
0,133,200,202,16,24','6,164,150
2630 DATA 147,16',0,162,12,153,0,134,2
00,202,16,24','6,164,148,16',1265
2640 DATA 0,162,12,153,0,135,200,202,1
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-----------------CopitaI!.... .OTO 56,56,56,56,56,56,56,56,56, ,
6,24~,~6,70,5~,84,5~,~8,6364 2,88,88,88,88,88,104,3654
2650 DATA 5~,112,5~,238,58,4,5~,26,5~, 3040 DATA 120,120,78,160,244,224,130,2
48,5~,72,165,15~,208,27,5444 ,66,122,1~8,250,74,72,70,68,8864
2660 DATA 16~,36,141,~,212,141,19,212, 3050 DATA 66,64,62,60,58,56,232,239,22
16~,130,141,24,208,16~,218,141,2288 8,148,68,244,164,166,168,170,4664
2670 DATA 23,208,16~,230,141,25,208,23 3060 DATA 172,174,176,178,180,182,6,86
O,15~,104,64,201,1,208,17,16~,158 ,88,~O,~2,~4,174,254,252,113,2780
2680 DATA 162,141,19,212,141,24,298,16 3070 DATA 114,114,114,114,114,114,114,
~,O,141,26,208,230,15~,104,64,~651 114,114,114,113,113,113,113,113,112,84
26~0 DATA 16~,162,141,19,212,141,26,20 77
8,104,64,16~,O,133,157,32,55,6120 3080 DATA 112,112,112,112,112,112,112,
2700 DATA 60,162,9,160,9,177,155,157,7 112,112,112,113,113,113,113,113,113,83
7,113,232,200,1~2,3,208,245,3480 ~3

2719 DATA 162,9,177,155,157,117,113,23 30~0 DATA 113,113,113,162,35,18~,254,6
2,200,1~2,6,208,245,162,O,177,2724 1,133,155,18~,34,62,133,156,18~,1257
2720 DATA 155,157,157,113,232,200,1~2, 3100 DATA 147,48,48,13,208,15,160,0,16
~,208,245,32,55,69,169,9,162,8834 ~,57,145,155,200,16~,58,145,~4~1
2730 DATA 5,177,155,157,77,113,232,200 3110 DATA 155,202,16,225,~6,201,1,208,
,1~2,3,208,245,162,7,177,155,27~4 13,16~,45,169,O,145,155,200,~751
2740 DATA 157,115,113,232,209,1~2,6,20 3120 DATA 16~,46,145,155,208,235,201,2
8,245,162,5,177,155,157,157,113,2632 ,208,13,160,O,16~,43,145,155,~525
2759 DATA 232,200,1~2,~,208,245,141,31 3130 DATA 200,16~,44,145,155,208,218,2
,208,32,86,69,173,31,208,201,616 01,3,208,214,160,O,16~,41,145,121~
2760 DATA 5,208,151,~6,173,19,219,41,7 3140 DATA 155,200,16~,42,145,155,208,2
,291,6,176,247,170,24,101,855~ 01,32,203,62,16~,11,141,46,53,7772
2770 DATA 157,133,157,230,157,138,10,1 3150 DATA 16~,4~,141,47,53,166,153,181
79,18~,55,61,133,155,18~,56,61,8622 ,14~,10,170,18~,235,64,133,155,1813
2780 DATA 133,156,~6,16~,9,133,20,165, 3160 DATA 18~,236,64,133,156,160,O,162
20,201,6,144,250,~6,162,255,1535 ,10,177,155,240,10,32,70,71,67~0
27~0 DATA 142,252,2,173,252,2,201,255, 3170 DATA 157,11,4~,209,232,208,242,~6
208,244,16~,9,133,20,133,1,,'332 ,162,3"16,,O,157,11,4~,202,'035
2800 DATA 173,252,2,201,255,208,6,165, 3180 DATA 16,250,'6,66,'7,114,45,66,45
1~,201,2,144,243,142,252,2,1062 ,81,32,82,'7,110,",104,4761
2810 DATA ~6,162,7,16,,9,157,9,219,292 31~0 DATA 9,82,105,110,103,~7,100,105,
,16,250,141,8,210,'6,16',157 110,103,32,80,104,111,110,101,6250
2820' DATA 133,141,0,210,16',168,141,1, 3200 DATA 0,67,114,111,115,115,101,121
210,32,86,60,16',0,141,9,5111 ,101,32,67,'7,~8,108,101,32,5003
2830 DATA 210,141,1,210,'6,18~,224,60, 3210 DATA 84,86,0,7',108,100,101,32,8'
72,133,158,32,227,69,238,46,24 ,111,114,107,101,32,84,105,5035
2840 DATA 53,208,3,238,47,53,1'8,158,3 3220 DATA 10',101,115,0,83,112,117,190
2,25,72,165,158,208,23',32,'846 ,115,32,80,111,116,'7,116,111,6531
2850 DATA '7,60,104,133,158,206,46,53, 3230 DATA 32,70,~7,114,10"O,66,108,'7
32,25,72,173,46,53,201,255,8524 ,",107,32,71,111,108,100,5141
2860 DATA 208,3,206,47,53,1'8,158,208, 3240 DATA 32,7',105,108,0,82,101,120,3
236,32,227,60,'6,40,80,120,86'2 2,65,117,116,111,32,67,111,4625
2870 DATA 16',11,141,46,53,16',55,141, 3250 DATA 114,112,46,9,84,194,114,101,
47,53,'6,165,153,170,10,168,7656 100,'8,'7,114,101,32,67,108,5185
2880 DATA 181,14',162,1,201,17,208,47, 3260 DATA 111,116,104,105,110,103,9,75
185,183,48,133,155,185,184,48,549 ,111,198,'8,191,3',115,32,67,4141
28'0 DATA 133,156,79,156,192,155,79,15 3279 DATA 194,191,191,115,191,0,68,'7,
6,102,155,79,156,192,155,185,183,1656 105,115,121,3',115,32,68,'7,4505
2'00 DATA 48,56,22~,155,153,183,48,185 3280 DATA 195,114,121,O,66,108,~7",,1
,184,48,22',156,153,184,48,32,379 07,32,74,'7,",107,3',115,48'6
2'10 DATA 290,70,162,1,76,52,61,232,20 32'9 DATA 32,67,'7,115,105,110,111,9,6
1,11,240,5,201,26,240,1,7'27 8,101,'7,116,194,32,86,~7,48'2
2~20 DATA '6,76,168,60,67,61,76,61,85, 3300 DATA 198,108,101,121,32,83,112,'7
61,'4,61,103,61,112,61,3623 ,O,65,100,'7,10,,115,32,65,40~0
2~39 DATA 4',4',4',4',59,4',4',4',4',5 3310 DATA 112,112,108,101,32,7',114,"
0,4',4',4',4',4',4','60' ,104,~7,114,109,O,83,111,117,5657
2'40 DATA 4',59,50,4',4',4',50,4',4',4 3320 DATA 114,32,71,114,'7,112,101,115
',50,50,4',59,4',4','653 ,32,86,105,119,191,121,'7,114,6869
2~50 DATA 4,,50,4,,50,50,4~,59,4,,50,4 3339 DATA 199,9,83,104,111,114,116,32,
,,50,4,,59,50,4,,50,~6'5 67,105,114,",117,105,116,32,5740
2~60 DATA 59,4,,50,59,4~,59,~6,224,~6, 3340 DATA 89,32,38,32,76,0,72,101,'7,1
'6,~6,240,O,60,60,60,4~27 18,121,32,87,'7,116,101,5031
2'70 DATA 60,60,60,56,108,12,24,48,124 3350 DATA 114,32,67,111,10~,112,~7,110
,O,60,60,60,60,60,60,6~4 ,121,9,83,116,121,116,~,,194,668'
2'80 DATA 126,12,24,12,102,60,9,60,60, 3360 DATA 3',115,32,67,108,105,110,105
60,69,60,60,27,27,31,'17' ,",0,83,",104,'7,112,112,5'47
2~'9 DATA 31,3,3,0,69,60,60,69,60,60,1 3370 DATA 101,108,3',115,32,83,",'7,1
52,152,144,136,128,120,6848 08,112,101,108,115,0,67,114,5214
3009 DATA 112,104,'6,88,80,80,72,64,64 3380 DATA 111,115,115,116,114,'7,120,3
,64,64,64,72,80,88,'6,3456 2,82,'7,105,108,11','7,121,9,5657
3010 DATA 104,112,120,128,136,136,136, 33'0 DATA 68,114,105,112,32,68,114,121
144,152,160,168,168,168,160,129,136,30 ,32,67,108,101,~7,110,101,114,6281

42 3400 DATA 115,0,74,101,116,115,116,114
3020 DATA 136,136,136,136,136,136,136, ,101,'7,10',32,65,105,114,108,6350
136,136,120,120,120,104,88,72,56,7660 continued on page 21
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A
nuclear-powered satellite just came
down at the North Pole. Now it's sit
ting there, deep in ice, threatening to
melt down all the ice and snow. Your
job is to destroy it before disaster

strikes.
You'll be outfitted with a special high

powered flame thrower to burn through the
ice, but your fuel pack is good only for about
fifteen burns. However, due to a lucky twist
of fate, a supply ship went down in the same
area as the satellite. As a result, you'll find
many cans of fuel buried in the ice. Unfor
tunately, the ship also carried Thermite
bombs-so be careful. Touch one of these lit
tle babies, and you'll be vaporized.

To activate your flame thrower, press the
fire button and move the joystick in the direc
tion you want to fire. If you should run out
of fuel, and no fuel cans are in sight, you can
dig through the ice by hand. To do this, sim
ply press against the ice until it disappears.
This method is slow and can be dangerous
if you should run into a Thermite charge.

To help you locate the satellite, you'll be
given a nuclear tracker, which will point in
the general direction of the satellite. To tell
16

when the satellite is about to melt down,
watch the yellow bar marked with the word
"RADIATION." As the game progresses, the
yellow bar will creep across the screen. If it
reaches the screen's edge, you will hear a
warning tone; and the last location of the bar
will beep red. This means that the satellite
has reached critical mass. If it's not destroyed
within a few moments, it will melt down, and
the game will be over.

The satellite has a few weapons of its own.
To guard the area, it has created an energy
zombie, which will track you flawlessly
through the ice. Because it's made of ener
gy, the zombie is capable of burning through
the ice when necessary, although this great
ly reduces its speed. Touching the zombie
means instant death. The only one way to hurt
this creature is to lead it to a Therrnite charge.
If the zombie touches the charge, its energy
will dissipate, and the creature will be sent
back to its starting position.

If you get to close to the satellite, it will
fire an energy ball. If you are hit, you die.
At Levell, the energy balls will only go in
your general direction. But at Level 2 and
above, they will actually track you until they

dissipate. The only way to destroy the satel
lite is to touch it when its energy is deplet
ed. You can tell how much energy the satellite
has by its color. When its color is red, the
satellite is fully charged. If you touch it in
this state, it will teleport away to a random
location. When the satellite's color is yellow,
its energy is depleted; touching the satellite
in this state will destroy it.

Nuclear Mountain has five levels of
difficulty. As the game progress to higher lev
els, the zombie's speed will increase, the time
you have until the meltdown will decrease,
and more Therrnite charges and less fuel cans
will be buried in the ice.

You begin the game with six men. When
you reach the fourth level, you gain one ex
tra man. Your score is displayed at the bot
tom of the screen. Fuel cans are worth 20
points, destroying the zombie by way of a
Therrnite charge is worth 100 points, and de
stroying the satellite is worth 500 points.

Good luck and happy burning.

Brad Timmins is a freelance programmer
living in Draper, Utah. He has been program
ming Ataris for five years.
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Nuclear
---------Mountain---------

24,24,60,126,21',60,36,36
24,60,'9,126,66,60,36,102
34,145,154,124,60,'0,137,6'
0,75,1'0,162,110,38,46,62
60,126,255,255,255,255,126,60
0,0,24,126,60,24,0,0
85,186,87,234,85,186,87,170
36,'0,18',18',18',18','0,36
15,3,5,',16,32,64,128
240,1'2,160,144,8,4,2,1
128,64,32,16,',5,3,15
1,2,4,8,144,160,1'2,240
16,56,84,16,16,16,16,16
16,16,16,16,16,84,56,16
0,0,32,64,255,64,32,0
8,0,4,2,255,2,4,0
255,255,255,255,255,255,255,2

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DA
WZ
AJ
OW
UH
KT

CI
UR
RI>
AY
ZQ
LH
IK
OK
OB
PJ
JF
WU
EO
IT
CF
LK
JF

HD 220 DATA 162,8,168,8,177,205,145,203,2
80,208,24',230,204,238

OL 238 DATA 206,232,224,4,208,240,'6
MZ 240 REM ML WINDOW ROUTINE
YP 259 DATA 104,104,133,204,104,133,203,1

04,133,206,104,133,205,162,8,168,0,177
,283,145,205

HP 268 DATA 208,1'2,11,208,247,232,24,165
,203,105,55,133,203,165,204,105,0,133,
204,24,165

DN 278 DATA 205,105,20,133,205,165,206,10
5,0,133,206,224,11,288,214,'6,8
288 REM CHARACTER DATA
2'8 DATA 8,21,63,127,255,127,63,21
389 DATA 0,85,255,255,255,255,255,85
318 DATA 8,84,252,254,255,254,252,84
320 DATA 254,124,254,124,254,124,56,16
338 DATA 254,124,254,124,254,124,254,1
24

SP 349 DATA 16,56,254,124,254,124,254,124
JJ 350 DATA 255,255,255,255,255,255,255,2

55
360
378
380
3'0
400
410
420
430
440
450
460
470
480
4'0
500
510
520
55

YU 539 DATA 28,'1,27,'3,12,'4,30,'2,2'
00 540 FOR T=1 TO 3
WY 550 FOR 1=1 TO 3:READ CH:G(I,T)=CH:NEX

T I:NEHT T:WH=+l
LU 560 FOR T=13 TO 18:POKE SCR+T+20*0,8:N

EHT T

NO 1 REM KKKKKKKKKKKKXKKKKKKKKKXKKKKKKX
BL 2 REM * NUCLEAR MOUNTAIN *
ZS 3 REM * BY BRAD TIMMINS *
ZD 4 REM * *
BT 5 REM * COPYRIGHT 1'8' *
RK 6 REM * BY ANALOG COMPUTING *
WU 7 REM KKKKKKKKKKKKKKKKKKKKKKXKKKKKKK
OZ 18 GOSUB 2468
EI 28 POKE 106,PEEK(186)-5:GRAPHICS 1+16
VM 30 DIM MAP$(2475),BACK$(2475),SNOW$(55

),FONT$(34),DR(14),DZ(14),FUL$(15),G(3
,3)

ZY 48 DR(14)=132:DR(13)=134:DR(7)=12':DR(
11)=131

BN 58 MY=6:MX=28:GU=24:0F=1:ME=6:TI=12:FL
=1':01=8:02=TI:03=18:LU=1:04=28

BZ 60 DZ(14)=133:DZ(13)=133:DZ(7)=130:DZ(
11)=130:Ml=20:0C=7:05=55

LN 70 SCR=PEEK(88)+256*PEEK(8') :STR=(PEEK
(106)+1)*256:ICE=ADR(MAP$) :RD=':M=55

FS 88 SHAD=ADR(BACK$) :07=2:I01=07:FU=78:B
M=18

KF '0 SETCOLOR 8,8,12:SETCOLOR 2,3,6:SETC
OLOR 4,O,0:SETCOLOR 1,1,12:SETCOLOR 3,
12,6

MA 100 FUL$=CHR$(167):FUL$(15)=FUL$:FUL$(
2)=FUL$

SR 118 GOSUB 2408
OC 120 FOR T=1 TO 34:READ ML:FONT$(T,T)=C

HR$ (MU : NEXT T
BO 130 0=USR(ADR(FONT$),STR,57344)
DZ 149 FOR A=1536 TO 15'4:READ B:POKE A,B

:NEXT A
MH 150 FOR T=O TO 11':READ CR:POKE 8+STR+

T,CR:NE:KT T
AR 160 FOR T=8 TO 31:READ CR:POKE 216+STR

+T,CR:NEHT T
KU 170 FOR T=8 TO 3':READ CR:POKE 472+STR

+T,CR:NEHT T
ON 188 POKE 756,STR/256
UI 1'0 GOSUB 1540
IN 200 REM ML CHARACTER SET RELOCATER
HS 210 DATA 104,184,133,284,104,133,203,1

84,133,206,184,133,285

LISTING 1: BASIC
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Nuclear
---------lVIountain----------
OC 579 POSITION 9,14:? U6;"radiation:"
RZ 589 POSITION 9,18:? U6;"!I!m:";fUL$
UN 5~9 POSITION 9,9:? U6; "~"\."\."\."\."\."\."\."\."\."\.V"
WO 600 fOR T=l TO 11:POSITION 9,T:? U6;"~

~":NEXT T:POSITION 9,12:? U
6 ; "~"\."\."\."\."\."\."\."\."\."\.V"

KH 610 POSITION 16,8:? U6;CHR$(12)
ED 620 OX=6:0V=6:U=PEEKCICE+MX+55*MV)
IX 630 POSITION 6,22:? U6;"SCORE ";SC
NU 640 POKE 55~,~N

T~ 650 POSITION 13,2:? U6;"LEUEL ";LU
GL 660 POKE ICE+OX+55*OV,8
VM 670 0=USRC1536,ADRCMAP$)+OX-5+55*COV-5

),SCR+l+20*1)
HS 680 POSITION 13,6:? U6;"TRACKER"
RI 6~0 GOTO ~59

CG 700 POSITION 12,22:? U6;SC
KP 719 REM MAIN LOOP
PE 729 J=STICKCO):f=STRIGC9) :TI=TI-l:GU=G

U-l:M=M-l:I01=I01-l
XS 739 If M=9 THEN GOSUB 1429
Nf 740 If TI=9 THEN GOSUB 1319
OL 759 If GU=9 AND Of=l THEN GOSUB 1~20

UM 760 If 10=1 AND 101=0 THEN GOSUB 1849
OJ 779 If f=9 AND fL>4 THEN 1199
OR 789 If J=15 THEN 729
DZ 7~9 If J=ll OR J=7 THEN RX=8:RV=J:GOTO

829
LJ 800 If J=14 OR J=13 THEN RV=13.5:RX=J:

GOTO 820
OT 810 GOTO 729
JB 820 BX=OX+SGNCRX-J) :BV=OV+SGNCRV-J)
BD 839 If BX>4~ OR BX(5 OR BV>3~ OR BV(6

THEN 729
WS 840 If PEEKCICE+BX+55*BV)=0 THEN ~30

ZN 859 P=PEEKCICE+BX+55*BV)
DG 869 If P=63 THEN 1969
UC 879 If P=77 THEN DES=l:GOSUB 1659
CM 889 If P=138 THEN 1769
EV 8~9 If P=74 THEN 2150
SV ~OO If P=13~ THEN 1019
TO ~19 If P=137 THEN 2029
OW ~29 GOTO 729
NA ~39 POKE ICE+OX+55*OV,9:0X=BX:QV=BV:DL

=5
PU ~40 SOUND 9,169,19,15:POKE ICE+QX+55*Q

V,8
GP ~50 POSITION 16+WK,8+WV:? U6;CHR$(32)
RS ~60 WK=SGNCIX-QK):WV=SGNCIV-QV)
EK ~70 POSITION 16+WK,8+WV:? U6;CHR$CGCWX

t2,WV+2))
UU ~80 Q=USRC1536,ADRCM~P$)+QK-5+55*CQV-5

),SCR+l+20*1):SOUND 0,0,0,0
PK ~~9 GOTO 729
~F 1909 REM REfUEL ROUTINE
SJ 1019 POKE ICE+OK+55*OV,O:POKE SHAD+BK+

55*BV,9:0K=BX:OV=BV:POKE ICE+OX+55*OV,
8

WD 1020 0=USRC1536,~DRCMAP$)+OX-5+55*COV

5),SCR+l+20*1):SC=SC+20:POKE SHAD+OX+5
5*OV,9

BD 1030 fOR T=255 TO 1 STEP -19:S0UND 3,T
,14,15:NEXT T:POSITION 5,18:? U6;FUL$:
fL=l~

WT 1040 SOUND 3,9,O,O:GOTO 700
HC 1050 REM DIG THROUGH ICE ROUTINE
SS 1060 DL=DL-l
KR 1070 IF DL=9 THEN POKE ICE+BX+55*BV,PE

EKCSHAD+BX+55*BV):GOTO ~89

RC 1080 GOTO 720
JX 10~0 REM fLAME THROWER ROUTINE
UN 1190 If J=11 OR J=7 THEN RX=8:RV=J:GOT

o 1130
RQ 1119 If J=14 OR J=13 THEN RV=13.5:RX=J

:GOTO 1139
OH 1120 GOTO 729
UE 1130 BX=OX+SGNCRX-J) :BV=OV+SGNCRV-J)

AUGUST A.N.A.L.O.G. Computing

HS 1149 LX=BK:LV=BV
UK 1150 fOR T=l TO 4:S0UND l,128,4,ll+T
ZO 1169 If LK>4~ ~ND J=7 OR LX{6 AND J=11

THEN 1249
AD 1170 If LV>3~ AND J=13 OR LV{6 ~ND J=l

4 THEN 1249
XG 1189 If T=l THEN POKE ICE+LX+55*LV,DRC

J):GOTO 1299
C~ 11~9 POKE ICE+LX+55*LV,DZCJ)
ZD 1200 LX=LX+SGNCRX-J):LV=LV+SGNCRV-J)
JQ 1219 Z=USRC1536,~DRCM~P$)+QK-5+55*COV-

5),SCR+l+20*1)
JQ 1229 NEXT T
AD 1239 REM ER~SE fLAME THROWER
HU 1249 LX=BK:LV=BV
UD 1250 FOR 0=1 TO T-l:S0UND l,128,4,ll+T

-0
HU 1260 POKE ICE+LX+55*LV,PEEKCSHAD+LX+55

*LV)
KI 1279 Z=USRC1536,ADRCHAP$)+QX-5+55*COV

5) , SCR+1 +29*1)
AB 1280 LX=LK+SGNCRX-J):LV=LV+SGNCRV-J)
AU 12~9 NEXT O:POSITION fL,18:? U6;CHR$C9

):fL=FL-l:S0UND l,9,O,O:GOTO 729
GC 1399 REH MONSTER MOUE ROUTINE
NV 1319 GX=SGNCOX-MX):GV=SGNCOV-HV):P=PEE

KCICE+MX+GX+55*CHV+GV))
VK 1320 SOUND l,~O,19,15

TJ 1339 IF P=63 THEN TI=02:GOTO 1379
GU 1349 If P=77 THEN DES=2:SC=SC+I00:POSI

TION 12,22:? U6;SC:SOUND l,9,9,9:GOTO
1659

DU 1359 If P=8 THEN 2939
ZP 1369 TI=Ol
WE 1370 POKE ICE+MX+55*HV,U:MX=MX+GX:HV=M

V+GV:U=PEEKCICE+MK+55*MV):IF U=63 OR U
=143 THEN U=9

VK 1389 POKE ICE+MX+55*MV,137
10 13~0 0=USRC1536,ADRCMAP$)+OX-5+55*CQV-

5) ,SCR+l+20*1)
KU 1400 SOUND l,O,O,3:RETURN
UC 1419 REM MELT DOWN ROUTINE
KS 1420 If RD=l~ AND Ml>l THEN 1469
EA 1439 If RD=l~ AND Ml=l THEN 1599
PC 1449 RD=RD+l:POSITION RD,14:? U6;CHR$C

7) : H=50: Ml=Ml-l
AW 1450 RETURN
AI 1460 If OC=167 THEN OC=7:0U=9:GOTO 148

9
KH 1479 IF QC=7 THEN OC=167:0U=15
DU 1489 POSITION 1~,14:? U6;CHR$COC):SOUN

D 2,209,14,OU
UG 14~9 Ml=Ml-0.2:M=4:RETURN
ZZ 1500 fOR T=7 TO 9 STEP -1
IS 1519 fOR 1=1 TO 15:NEXT I:POKE 594+STR

+T,9:S0UND 2,39*T,8,15:NEXT T:SOUND 2,
9,9,9

VU 1520 POSITION 2,5:? U6i"Melt do~n":fOR

T=l TO 209:NEXT T:POSITION 2,5:? U6;"
":GOTO 22~0

CP 1530 REH R~NDOH PL~CEMENT ROUTINE
JB 1540 RX=INTCRND(1)*44)+5:RV=INTCRNDC1)

*24)+15
KJ 1550 POKE SHAD+RX+55*RV,138:IX=RX:IV=R

V
UI 1560 fOR T=l TO fU
GP 1579 RX=INTCRND(1)*45)+5:RV=INTCRNDC1)

*33)+7
GL 1589 IF PEEKCSHAD+RX+5S*RV){>9 THEN 15

70
OL 15~0 POKE SHAD+RX+55*RV,13~:NEXT T
MO 1600 fOR T=l TO BH
FZ 1610 RX=INTCRNDC!)*45)+5:RV=INTCRNDC1)

*33)+7
VH 1629 If PEEKCSHAD+RX+5S*RV)(>9 THEN 16

10
NZ 1639 POKE SH~D+RX+55*RV,77:NEXT T:RETU

19



Nuclear
lVIountain

RN
KL 1640 REM EKPLOSION ROUTINE
BV 1650 IF DES=l THEN POKE ICE+QH+55*QV,0

:QH=BH:QV=BV:CH=QH:CV=QV
AA 1660 IF DES=2 THEN POKE ICE+MH+55*MV,0

:CH=MH+GH:CV=MV+GV:MH=20:MV=7:TI=02:U=
PEEKCICE+HH+55*HV)

NT 1670 IF DES=3 THEN POKE ICE+VH+55*VV,0
:CH=VH+AH:CV=VV+AV:POKE ICE+IH+55*IV,1
38:GU=03:IQ=0:OF=1:IQ1=07

QT 1680 POKE ICE+CH+55*CV,14:Q=USRC1536,A
DRCHAP$)+QH-5+55*CQV-5),SCR+l+20*1)

JW 16'0 FOR T=l TO 30:S0UND 3,200,8,15:NE
HT T

PL 1700 POKE ICE+CH+55*CV,0:POKE SHAD+CH+
55*CV,0:SOUND 3,0,0,0

QD 1710 IF DES=3 OR DES=l OR DES=4 THEN P
OSITION 5,18:? U6;FUL$:FL=1':POKE SCR+
12+HE,0:ME=HE-l

RS 1720 IF ME{l AND DES{}2 THEN POP :GOTO
22'0

KC 1730 POKE ICE+QH+55*QV,8
ZZ 1740 Q=USRC1536,ADRCHAP$)+QH-5+55*CQV

5),SCR+l+20*1):RETURN
UN 1750 REM RANDOHLV TELEPORT REACTER
HJ 1760 RH=INTCRNDCO)*44)+5:RV=INTCRNDCO)

*24)+15
RG 1770 POKE ICE+IH+55*IV,0:POKE SHAD+IH+

55*IV,O:IH=RH:IV=RV
ML 1780 POKE SHAD+IH+55*IV,138
KV 17'0 IF PEEKCICE+IH+55*IV)=63 THEN 181

o
TI 1800 POKE ICE+IH+55*IV,138
LN 1810 FOR T=l TO 255 STEP +5:S0UND 3,T,

14,T:NEHT T:SOUND 3,0,0,8
GN 1820 Q=USRC1536,ADRCHAP$)+QH-5+55*CQV

5),SCR+l+20*1):GOTO 670
VC 1830 REM FIRE SATELLITE GUN ROUTINE
HE 1840 POKE ICE+VH+55*VV,O:POKE SHAD+VH+

55*VV,8:0F=0
RE 1850 IF CO=4 THEN POKE ICE+IH+55*IV,13

8:GU=03:IQ=0:OF=1:GOTO 1'00
AH 1860 IF LV}=2 THEN AH=SGNCQH-UH):AV=SG

NCQV-VV)
DT 1870 IF PEEKCICE+VH+AH+55*CVV+AV»=8 T

HEN DES=3:GOTO 1650
00 1880 VH=VH+AH:VV=VV+AV:I01=07
WZ 18'0 POKE ICE+VH+55*VV,143:CO=CO+l
ZR 1'00 O=USRC1536,ADRCHAP$)+OH-5+55*COV

5),SCR+l+20*1):RETURN
SH 1'10 REM AIH SATELLITE GUN
IQ 1'20 VH=IH:VV=IV:AH=SGNCQH-IH):AV=SGNC

OV-IV)
TH 1'30 IF OH{VH+6 AND OH}VH-6 AND OV{VV+

6 AND QV}VV-6 THEN 1'50
KE 1'40 GU=03:IQ=0:RETURN
ZK 1'50 CO=0:GU=03:IQ=1:0F=0:IQ1=07
DS 1'60 IF PEEKCICE+VH+AH+55*CVV+AV»=8 T

HEN DES=3:GOTO 1650
DG 1'70 VH=VH+AH:VV=VV+AV
GL 1'80 POKE ICE+VH+55*VV,143:POKE ICE+IH

+55*IV,74
JA 1"0 Q=USRC1536,ADRCMAP$)+QH-5+55*CQV

5) , SCR+1 +20*1)
JT 2000 FOR T=15 TO 8 STEP -1:S0UND 3,128

+T,8,T:NEHT T:RETURN
BH 2010 REM PLAVER KILLED BV HONSTER
RH 2020 POKE ICE+QH+55*QV,0:QH=8H:QV=BV:G

OTO 2048
ZH 2030 POKE ICE+HH+55*HV,U:MH=MH+GH:HV=H

V+GV
HT 2040 POKE ICE+HH+55*HV,137
HH 2050 Q=USRC1536,ADRCHAP$)+QH-5+55*CQV

5) , 5CR+1 +20*1)
HA 2060 POKE ICE+HH+55*HV,0
FV 2070 FOR T=O TO 15:S0UND 1,128-T,10,T:

NEHT T:MV=6:HH=20:TI=02:S0UND 1,0,0,0

20

QF 2080 POKE SCR+HE+12,8:ME=HE-l
JO 20'0 IF HE=8 THEN GOTO 22'0
OC 2100 POSITION 5,18:? U6;FUL$:FL=1'
JL 2110 POKE ICE+QH+55*OV,8
NR 2120 IF P=137 THEN GOTO 670
ZL 2130 O=U5RC1536,ADRCHAP$)+QH-5+55*CQV

5),SCR+l+20*1):RETURN
VO 2140 REM DESTROV SATELLITE ROUTINE
KC 2150 POKE ICE+OH+55*QV,O:QH=BH:QV=BV:P

OKE ICE+QH+55*QV,8
IP 2160 SOUND 2,0,0,0
IF 2170 Q=U5RC1536,ADRCHAP$)+QH-5+55*CQV

5),SCR+l+20*1)
QO 2180 POSITION 1,2:? U6i" satellite":PO

5ITION 5,4:? U6i"is":P05ITION 2,6:? U6
; "destro!.'ed"

CC 21'0 FOR T=l TO 150:S0UND 3,60+T,12,15
:NEHT T:SOUND 3,0,0,0

FH 2200 IF LV{5 THEN 01=01-1:02=02-1:03=0
3-1:05=05-10:04=04-2:FU=FU-5:BH=BH+20:
LV=LV+l

VT 2210 IF LV=2 THEN 07=07+2
NQ 2220 IF LV=3 OR LV=4 THEN 07=07-1
KV 2230 FL=1':HH=20:HV=6:GU=03:TI=01:SC=S

C+500:IQ=0:OF=1:RD=':Ml=04:H=05:IQ1=07
HV 2240 POKE 77,0
HI 2250 IF LV=4 THEN HE=ME+l:POKE SCR+HE+

12+20*0,8
LK 2260 AN=PEEKC55'):POKE 55',8:GOSUB 240

O:GOSUB 1540
JR 2270 POSITION RD+l,14:? U6;"

":GOTO 580
VN 2280 REM GAHE OVER
CI 22'0 POSITION 2,2:? U6;"gaMe ouer":POS

ITION 5,4:? U6;"hit":POSITION 4,6:? U6
;"start"

IB 2300 SOUND 2,0,0,0
HG 2310 POSITION 5,8:? U6;"ke!.'''
TQ 2320 IF PEEKC5327'){}6 THEN 2328
RC 2330 FOR T=l TO 8:S0UND 3,T*2,10,15:NE

HT T:SOUND 3,0,0,0:01=8:02=12:03=10:04
=20:05=55

WI 2340 QC=7:M=55:H1=20:RD=':07=2:IQ1=2
ZG 2350 IQ=0:MV=6:MH=20:GU=10:0F=1:HE=6:T

I=15:FL=1':SC=0:LV=1:FU=70:BH=10
LH 2360 AN=PEEKC55'):POKE 55',0:GOSUB 240

O:GOSUB 1540
MN 2370 FOR T=O TO 7:POKE 504+STR+T,255:N

EHT T:POSITION 11,22:? U6;" "
OB 2380 POSITION RD,14:? U6;"

":GOTO 560
JZ 23'0 REH SET HAP DATA IN STRING
VD 2400 SNOW$=CHR$(63):SNOW$C55)=SNOW$:SN

OW$(2)=SNOW$
LR 2410 HAP$=CHR$CO):HAP$C2475)=HAP$:HAP$

(2) =HAP$
ZL 2420 BACK$=CHR$CO):BACK$C2475)=BACK$:B

ACK$(2)=BACK$
LN 2430 FOR T=7 TO 45:HAP$C55*T)=SNOW$:NE

HT T
FZ 2440 HAP$C55*7)=CHR$CO):RETURN
NP 2450 REM TITLE SCREEN
IV 2460 GRAPHICS 0:DLIST=PEEK(560)+PEEKC5

61)*256+4:5ETCOLOR O,O,O:SETCOLOR 2,0,
0:5ETCOLOR 1,0,0:POKE 82,0

ND 2470 POKE 752,1:POSITION 2,0:? " "
HN 2480 POKE DLIST+4,7:POSITION 2,3:? U6i

"NUCLEAR MOUNTAIN":POSITION 38,3:? U6;
"B!.'''

CH 24'0 POSITION 34,4:? U6;"Brad TiMMins"
IG 2500 FOR T=O TO 12
ZJ 2510 SETCOLOR O,O,T:NEHT T
HS 2520 FOR U=l TO 50:NEHT U
GO 2530 FOR T=O TO 12:SETCOLOR 1,O,T:NEHT

T
IL 2540 FOR T=l TO 100:NEHT T:AN=PEEKC55'

):POKE 55',O:? U6;CHR$(125):RETURN ~
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64,163,10,170,18',184,48,208,2646
3809 DATA 19,18',183,48,217,111,48,144
,37,240,35,165,153,153,3,48,8219
3810 DATA 152,179,254,147,48,185,111,4
8,164,153,32,178,79,16',16',160,2928
3829 DATA 56,32,125,71,32,'7,69,16',9,
133,171,133,173,'6,16',1'4,1152
3839 DATA 169,56,32,125,71,32,'7,69,16
',0,'6,32,41,67,16,3,1124
3840 DATA 132,168,~6,165,164,208,13,16

',115,169,56,32,125,71,32,186,8477
3850 DATA 65,249,1,'6,32,45,66,165,168
,48,248,298,5,165,164,298,2373
3869 DATA 243,'6,179,222,147,48,16',25
5,157,3,48,18',1'1,48,164,153,2241
3879 DATA 32,155,79,76,298,66,169,35,1
65,153,217,3,48,249,3,136,'295
3889 DATA 16,248,'6,166,153,181,14',29
1,32,298,22,16',9,141,123,67,'375
38'0 DATA 16',79,141,124,67,16',125,32
,17,79,16',217,169,64,76,112,8822
3'99 DATA 67,174,19,210,224,6,176,21',
18',73,68,141,123,67,18',7',832
3'19 DATA 68,141,124,67,16',125,32,17,
70,16,,299,169,64,32,222,68,8'~3

3'29 DATA 16','8,169,68,32,125,71,32,2
55,255,76,208,66,16',10,298,157'
3'39 DATA 2,16',15,164,153,133,165,32,
155,79,32,158,67,16',117,169,'849
3'49 DATA 68,32,125,71,165,165,162,9,7
6,118,71,16',85,169,68,32,7239
3'50 DATA 125,71,'6,32,183,68,48,213,1
79,18,,3,,48,291,3,176,295,'~6

3'69 DATA 254,3,,48,18~,75,48,19,157,7

5,48,134,167,32,158,67,16',8151
3'79 DATA 117,169,68,32,125,71,16~,164

,169.68,32,125,71,165,167,19,8155
3'89 DATA 170,18',236,64,168,18',235,6
4,76,125,71,32,24,,67,16~,126,1448

3"0 DATA 169,68,32,125,71,16~,19,133,

172,162,9,32,118,71,239,171,~651

4909 DATA 32,224,65,194,194,'6,16~,'2,

160,68,76,125,71,32,183,68,7766
4919 DATA 48,217,179,18',75,48,291,2,1
44,29,,74,157,75,48,16~,136,286

4929 DATA 169,68,72,132,155,32,24',67,
32,21,79,194,164,155,32,125,7694
4939 DATA 71,165,168,19,170,18',236,64
,168,18~,235,64,76,125,71,32,1~3

4040 DATA 183,68,48,167,179,18',111,48
,201,2,144,15~,74,157,111,48,'239

4959 DATA 16~,14,,169,68,298,294,222,1

28,9,132,59,166,67,67,68,67,7874
4969 DATA 68,67,71,111,111,199,46,155,
9,66,'7,199,46,155,9,155,5811
4979 DATA 155,8~,111,117,114,32,108,11

7,~,,107,32,11~,~7,115,32,45,5479

4989 DATA 32,9,8~,111,117,32,11~,195,1

19,32,9,8~,111,117,32,198,4~40

49'9 DATA 111,115,191,32,9,4',47,59,32
,82,191,119,116,32,111,110,4805
4199 DATA 155,0,4,,47,59,32,86,~7,198,

117,191,32,111,110,32,155,5~'0

4110 DATA 9,~7,119,32,195,19,,112,114,

111,118,101,10~,101,119,116,32,7340

4120 DATA 111,119,155,9,32,41,67,16,1,
'6,169,0,162,9,185,3,3577
4130 DATA 48,1~7,153,298,5,152,157,0,4

1,232,200,1~2,36,208,23~,232,576'

4149 DATA 138,32,6,74,179,18',255,49,1
33,168,'6,133,155,132,156.16~,3181

4159 DATA 2,32,17,79,169,O,132,174,177
,155,249,19,~,128,32,17,6227

4160 DATA 79,164,174,200,208,240,16',2
2,76,17,70,63,21,18,58,42,4166
4179 DATA 56,61,57,13,1,5,9,37,35,8,19
,47,49,62,45,11,8219
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3410 DATA 195,110,101,115,0,72,65,76,3
2,67,111,10~,112,117,116,191,5~39

3420 DATA 114,115,0,83,191,108,19~,~7,

114,116,32,83,116,111,114,101,6719
3439 DATA 115,9,73,7~,85,32,89,191,119

,119,101,121,115,9,87,105,51~8

3449 DATA 108,116,3~,115,32,86,191,103

,101,116,~7,~8,198,101,115,9,541~

3459 DATA 84,195,116,~7,119,195,~~,32,

83,194,195,112,112,195,119,193,711'
3469 DATA 9,83,116,191,'7,198,32,83,11
6,101,101,198,11',111,114,197,7383
3479 DATA 115,0,83,195,108,195,~~,111,

119,32,71,117,198,~,,194,9,4850

3489 DATA 68,195,115,~7,115,116,114,11

1,117,115,32,73,119,115,117,114,74~8

34'0 DATA '7,119,",191,9,84,194,191,3
2,76,117,~,,197,32,83,113,4'63

3509 DATA 117,'7,114,191,9,9,67,'7,112
,105,116,'7,108,32,71,'7,476'
3519 DATA 105,119,115,32,84,'7,129,9,2
16,64,113,64,131,64,56,63,51'2
3529 DATA 253,63,237,63,299,64,17,64,4
1,63,72,64,165,64,216,64,6741
3539 DATA 11',63,13',63,86,64,156,63,1
76,63,216,64,35,64,23,63,4~16

3549 DATA 214,62,53,64,299,64,228,62,1
91,64,71,63,216,64,'9,63,6'17
3559 DATA 195,63,148,64,244,62,6,63,21
7,64,17,,64,217,63,1'7,63,~615

3569 DATA 165,163,179,18',75,48,133,17
2,16',9,133,173,18',124,52,298,1648
3579 DATA 1,'6,168,185,3,48,1'7,166,29
8,14,185,75,48,24,191,172,81~1

3589 DATA 133,172,165,173,195,9,133,17
3,'6,32,41,67,16,1,'6,16',488'
35'9 DATA 193,160,56,32,125,71,32,186,
65,249,1,'6,165,153,19,168,8345
3699 DATA 185,184,48,298,19,185,183,48
,291,11,176,3,76,225,66,32,7485
3610 DATA 45,66,166,168,48,2,298,1,'6,
18',3',48,291,3,144,10,5407
3620 DATA 16',233,160,56,32,125,71,76,
'7,60,18~,75,48,10,157,75,5745

3639 DATA 48,254,3',48,18',111,48,24,1
05,5,157,111,48,16',10,164,6452
3649 DATA 153,32,178,70,76,208,66,16',
86,160,56,32,125,71,32,102,6218
3650 DATA 71,291,43,208,1,~6,291,35,20

8,244,201,0,'6,32,51,65,7376
3669 DATA 16',252,169,56,32,125,71,16'
,O,133,171,240,4,16~,1,133,8448

3679 DATA 171,165,153,19,168,185,184,4
8,1'7,173,240,2,176,',185,183,2576
3689 DATA 48,1'7,172,144,27,249,25,164
,153,165,172,32,178,70,16',9,'498
36'9 DATA 133,164,165,171,208,7,164,16
6,165,172,32,155,79,76,298,66,455
3799 DATA 16',1,133,164,32,22,74,165,1
3',240,19,32,225,66,32,238,'338
3719 DATA 66,165,168,16,188,194,194,76
,146,73,165,163,133,167,32,41,85'2
3729 DATA 67,16,3,132,168,'6,169,9,185
,3,48,132,163,1'7,153,298,11"
3730 DATA 77,32,61,74,239,179,165,164,
249,14,16',29,169,57,32,125,8744
3749 DATA 71,165,172,166,173,32,118,71
,16',135,160,56,32,125,71,165,8'46
3750 DATA 164,298,7,16',158,169,56,32,
125,71,1'8,179,32,102,71,291,'603
3760 DATA 28,298,19,165,164,298,245,16
',0,133,163,240,8,291,33,249,3285
3770 DATA 13,201,12,208,231,165,163,13
3,168,165,167,133,163,'6,164,163,452'
3789 DATA 290,1'2,36,144,163,169,9,240
,15',16',124,160,56,32,125,71,'335
37'0 DATA 32,186,65,249,1,'6,165,153,1
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4180 DATA 16,46,22,43,23,162,255,142,2
52,2,173,252,2,201,255,240,6254
41~0 DATA 24~,41,63,201,12,208,3,16~,0

,~6,201,52,208,3,16~,126,~287

4200 DATA ~6,160,25,217,254,68,240,5,1

36,16,248,48,216,152,24,105,621
4210 DATA 65,~6,133,155,132,156,160,0,

132,174,16~,127,145,155,32,24,~432

4220 DATA 6~,162,0,142,31,208,164,174,

201,0,240,35,201,126,208,14,1714
4230 DATA 1~2,0,240,228,16~,0,145,155,

136,145,155,76,75,6~,1~2,8,~3~4

4240 DATA 176,214,153,51,4~,32,70,71,~

,128,145,155,200,208,201,153,27~3

4250 DATA 51,4~,145,155,~6,16~,207,141

,48,2,16~,52,141,4~,2,16~,7713

4260 DATA 58,141,47,2,160,4,185,32,56,
153,1~6,2,136,16,247,32,7547

4270 DATA 15,70,16~,0,133,130,16~,32,1

33,131,162,9,16~,251,145,130,2071

4280 DATA 200,138,24,105,20~,145,130,2

00,16~,253,145,130,152,24,105,18,1054

42~0 DATA 168,232,228,138,208,230,160,
0,132,175,165,130,24,105,4,164,477
4300 DATA 131,32,6~,6~,173,51,4~,240,2

3~,165,130,24,105,20,133,130,~651

4310 DATA 16~,40,133,156,164,175~185,1

20,52,133,155,160,8,185,51,4~,~373

4320 DATA 145,155,136,16,248,164,175,2
ee,1~6,138,2e8,204,~6,32,24~,67,467~

4330 DATA 16~,126,169,68,32,125,71,16~

,45,76,234,67,16~,125,291,155,2247

4349 DATA 208,7,16~,0,133,128,230,12~,

~6,291,126,208,12,32,~4,70,~034

4359 DATA 32,11~,79,16~,0,168,145,130,

~6,201,125,208,20,169,0,152,246

4360 DATA 153,0,32,153,0,33,153,0,34,2
00,208,244,133,128,133,12~,15~2

4370 DATA ~6,32,70,71,72,32,11~,70,160

,0,194,145,130,166,128,232,~3~

4380 DATA 224,32,144,4,230,12~,162,0,1

34,128,~6,165,128,170,5,12~,~87~

43~0 DATA 240,17,202,16,12,162,31,164,
12~,208,4,162,0,240,2,1~8,~682

4400 DATA 12~,134,128,~6,16~,224,133,1

30,16~,31,133,131,164,12~,165,130,3984

4410 DATA 24,105,32,133,130,144,2,230,
131,136,16,242,165,139,24,101,200
4420 DATA 128,133,130,144,2,230,131,~6

,72,152,10,168,104,24,121,183,~580

4430 DATA 48,153,183,48,185,184,48,101
,173,153,184,48,76,200,70,133,1351
4440 DATA 160,152,10,168,185,183,48,56
,22~,160,153,183,48,185,184,48,26~5

4450 DATA 22~,173,153,184,48,160,3~,16

~,0,153,227,48,136,16,250,166,2046

4460 DATA 138,18~,161,52,179,200,152,2

4,105,17,157,227,48,16~,26,157,431

4470 DATA 228,48,134,161,132,162,152,1
0,168,185,184,48,170,185,183,48,28~1

4480 DATA 32,25,71,166,161,160,255,209
,177,243,249,~,32,70,71,157,2333

44~0 DATA 22~,48,232,208,242,164,138,1

65,161,24,121,158,52,170,164,162,3847
4500 DATA 209,1~6,138,298,1~3,~6,133,2

12,134,213,5,213,208,~,16~,17~,4682

4510 DATA 133,243,16~,55,133,244,~6,32

,170,217,32,230,216,160,255,209,77~8

4520 DATA 177,243,16,251,41,127,145,24
3,290,16~,71,145,243,16~,9,290,48~7

4539 DATA 145,243,~6,32,88,71,2~,55,53

,166,136,~6,32,88,71,2~,5048

4540 DATA 5~,53,166,136,~6,72,42,42,42

,42,41,3,134,136,170,104,6434
4550 DATA 41,15~,~6,162,255,142,252,2,

173,252,2,201,255,240,24~,142,8~45

4560 DATA 252,2,~6,32,25,71,165,243,16

4,244,141,132,71,140,133,71,1~47

4570 DATA 173,255,255,240,20,32,17,79,
165,170,208,3,32,25,72,238,~112

4580 DATA 132,71,298,236,238,133,71,20
8,231,~6,72,138,72,152,72,16~,2~96

45~0 DATA 1~2,160,7,162,2,141,24,208,7

3,15,141,23,208,73,15,141,7300
4609 DATA 10,212,202,16,240,24,105,2,1
36,16,232,160,7,16~,204,162,1764

4610 DATA 2,141,24,208,73,15,141,23,20
8,73,15,141,19,212,202,16,8267
4629 DATA 249,56,233,2,136,16,232,16~,

4,141,23,208,104,168,194,179,1610
4630 DATA 104,64,72,165,15~,208,28,16~

,58,141,0,212,16~,10,141,23,8625

4640 DATA 208,141,22,208,16~,162,141,2

4,208,141,10,212,141,26,298,230,3~57

4650 DATA 15~,194,64,16~,O,141,10,212,

141,26,208,104,64,16~,0,133,8888

4660 DATA 77,133,15~,76,~8,228,72,16~,

0,133,20,165,20,240,252,104,20~2

4679 DATA ~6,134,128,132,12~,~6,16~,7,

162,72,160,16,32,~2,228,32,8172

4689 DATA 211,58,16~,239,141,48,2,16~,

52,141,4~~2,16~,62,141,47,7166

46~0 DATA 2,32,25,72,16~,36,141,244,2,

16~,157,141,9,2,16~,71,7~45

4700 DATA 141,1,2,169,4,185,27,56,153,
1~6,2,136,16,247,16~,3,84~6

4710 DATA 141,4,212,16~,9,133,13~,133,

140,16~,2,133,138,16~,37,32,8801

4720 DATA 215,72,162,O,165,13~,10,10,1

68,185,171,55,157,1~5,54,200,2058

4730 DATA 232,224,4,298,244,165,138,~,

144,141,215,54,32,237,72,74,121~

4740 DATA 144,3,76,1~1,72,74,144,1~116

~,32,32,215,72,230,138,165,1485

4750 DATA 138,201,5,144,205,16~,2,133,

138,298,1~~,74,144,1~6,16~,16,2894

4760 DATA 32,215,72,165,13~,73,1,133,1

3~,76,117,72,169,3,16~,0,7121

4770 DATA 153,63,53,136,16,259,299,16~

,1,153,63,53,209,1~6,138,208,36~4

4780 DATA 248,76,136,6~,141,2,219,16~,

164,141,3,219,160,1~2,202,208,5~68

47~0 DATA 253,134,77,136,208,248,149,3
,210,~6,173,31,208,168,6~,149,3974

4800 DATA 37,149,132,149,291,4,~6,16~,

22~,141,9,2,16~,71,141,1,7~43

4810 DATA 2,16~,36,141,244,2,16~,166,1

41,48,2,16~,52,141,4~,2,6781

4820 DATA 16~,61,141,47,2,32,15,79,160

,4,185,22,56,153,1~6,2,6210

4839 DATA 136,16,247,16~,9,133,179,133

,164,32,22,74,166,153,181,14~,17~2

4840 DATA 133,163,168,185,147,48,201,4
,208,6,32,54,67,76,149,73,7140
4850 DATA 32,61,74,164,163,185,3,48,13
3,166,48,10,1~7,153,249,57,~32

4860 DATA 32,208,65,76,149,73,32,156,6
6,208,46,164,163,185,124,52,~66

4870 DATA 240,3~,133,163,168,185,3,48,

16,31,185,111,48,72,74,24,5541
4880 DATA 121,111,48,153,111,48,32,61,
74,16~,216,169,56,32,125,71,8373

48~0 DATA 32,156,66,164,163,104,153,11
1,48,32,238,66,76,~2,65,32,7411

4~09 DATA 21,79,32,21,79,165,153,72,17
0,222,63,53,168,32,235,74,648
4~10 DATA 16~,74,169,56,32,125,71,104,

10,168,16~,0,153,183,48,153,~518

4~20 DATA 184,48,162,35,18~,3,48,1~7,1

53,208,14,16~,255,157,3,48,666

4~30 DATA 18~,1~1,48,157,111,48,222,14

7,48,202,16,232,32,200,70,32,36
4~40 DATA ~7,60,162,0,160,3,185,63,53,

240,1,232,136,16,247,224,3213
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4,64,43,44,64,63,63,2~88

5349 DATA 64,64,64,64,64,64,64,64,64,6
4,64,64,64,43,44,64,3459
5350 DATA ~4,~5,64,64,64,64,64,64,64,6

4,100,49,49,49,40,64,3246
5360 DATA 63,64,64,64,64,63,64,63,63,6
4,64,64,64,64,64,64,4040
5370 DATA 64,64,64,64,64,64,64,64,64,6
4,64,64,64,64,64,63,4058
5380 DATA 64,64,199,40,49,49,49,64,64,
63,64,43,44,64,63,63,3111
53~U DATA 63,64,64,62,4~,4~,4~,61,62,5

0,4~,59,61,43,44,57,2555

5400 DATA 58,43,44,43,44,47,48,64,63,6
4,~~,40,49,40,40,64,2678

5410 DATA 64,63,64,64,64,64,64,63,63,6
4,64,62,4~,50,4,,61,3407

5429 DATA 62,50,4~,50,61,64,64,64,64,6

4,64,64,64,64,64,63,3~62

5430 DATA 64,64,64,104,40,49,49,83,64,
63,64,57,58,64,64,64,3842
5440 DATA 63,63,64,62,4~,4~,4~,61,62,5

9,4~,59,61,64,64,64,330~

5459 DATA 64,64,64,64,63,57,58,64,64,6
4,64,105,40,40,40,7~,378~

5460 DATA 64,64,63,64,64,64,64,64,64,6
3,64,64,64,64,64,64,4151
5479 DATA 64,64,64,64,64,64,64,64,64,6
4,64,64,63,64,64,64,4161
5480 DATA 64,64,101,49,40,40,40,126,78
,64,64,57,58,57,58,53,3863
54~9 DATA 54,64,63,64,64,64,64,64,64,6
4,64,64,64,64,64,64,4181
5590 DATA 64,55,56,43,44,43,44,64,64,1
01,49,49,49,40,49,49,2138
5510 DATA 127,78,64,64,64,64,64,64,64,
63,63,64,64,64,64,64,4284
5520 DATA 64,64,64,64,64,64,64,64,64,6
4,64,63,64,64,64,64,4212
5530 DATA 102,40,40,49,49,40,40,49,40,
127,125,125,78,64,64,43,59~5

5540 DATA 44,43,44,57,58,57,58,5~,60,4

3,44,43,44,57,58,57,2662
5550 DATA 58,57,58,64,64,64,64,64,~6,4

9,40,49,40,40,40,49,2320
5569 DATA 49,49,49,40,126,125,78,64,64
,64,64,63,64,64,64,64,4786
5570 DATA 64,64,64,64,64,64,64,64,64,8
1,81,82,82,82,78,64,5543
5589 DATA 72,49,40,49,40,49,49,40,49,4
0,49,40,40,40,127,125,3717
55~9 DATA 125,125,125,7~,64,64,64,64,6

4,64,64,64,64,64,64,64,4729
5600 DATA 120,49,40,40,40,40,40,7~,64,

72,40,49,40,40,40,40,1'68
5610 DATA 40,40,40,40,40,49,40,40,40,4
9,40,126,7',76,78,64,4047
5629 DATA 64,64,64,76,125,125,125,125,
125,40,40,40,40,40,40,126,56'~

5630 DATA 78,64,104,40,49,40,49,49,40,
40,40,49,49,40,40,49,1348
5649 DATA 49,40,49,49,126,49,126,78,64
,64,77,40,49,40,49,49,327~

5650 DATA 49,40,40,49,40,49,49,40,126,
118,117,40,40,40,49,40,34~1

5660 DATA 49,40,40,40,40,40,40,40,40,4
0,40,40,49,49,40,127,24~2

5679 DATA 78,64,124,49,40,49,49,40,40,
40,49,40,49,49,40,49,1448
5680 DATA 49,127,84,40,40,49,40,49,40,
40,40,40,49,40,40,40,1426
56~0 DATA 40,40,40,49,40,40,49,40,127,
78,49,40,49,40,40,49,22~3

5700 DATA 49,40,49,49,40,40,49,40,49,4
0,40,49,40,49,40,226,4116
5710 DATA 2,227,2,0,48,9,9,9,0,0,9,9,9
,0,0,0,6412

------Capital!
4~50 DATA 2,144,3,76,185,58,32,21,70,1
60,3,185,63,53,208,3,6430
4~60 DATA 136,16,248,32,235,74,16~,37,

160,56,32,125,71,32,102,71,6~87

4~70 DATA 76,148,57,133,154,173,10,210
,41,127,240,24~,1~7,154,240,2,521~

4~80 DATA 176,243,~6,160,35,185,111,48

,240,~,74,133,165,32,6,74,7543

4~~0 DATA 24,101,165,153,1~1,48,136,16

,236,165,164,240,12,160,35,185,2~85

5000 DATA 111,48,74,153,1~1,48,136,16,

246,~6,230,170,16~,185,160,55,4175

5010 DATA 32,125,71,162,7,160,0,32,36,
72,165,163,10,170,18~,236,1340

5020 DATA 64,168,18~,235,64,32,222,68,

162,8,160,1,32,36,72,162,743~

5030 DATA 0,164,163,185,111,48,32,118,
71,16~,24,133,128,162,0,164,~343

5940 DATA 163,185,1~1,48,32,118,71,164

,163,185,3~,48,~,16,141,72,6~45

5050 DATA 32,162,24,160,2,32,36,72,164
,163,185,124,52,208,10,16~,21~

5060 DATA 14,160,56,32,125,71,76,163,7
4,16~,10,160,56,32,125,71,7150

5070 DATA 162,8,160,3,32,36,72,164,163
,185,3,48,133,174,185,75,~~~8

5080 DATA 48,133,165,185,124,52,240,16
,170,18~,3,48,1~7,174,208,8,1643

50~0 DATA 18~,75,48,24,101,165,133,165

,165,165,162,0,32,118,71,16~,16~

5100 DATA 24,133,128,32,11~,70,164,163

,185,3,48,168,32,235,74,1~8,15~2

5110 DATA 170,162,0,160,4,76,36,72,185
,120,52,133,155,16~,40,133,~6~0

5120 DATA 156,1~2,255,208,8,16~,17,133

,155,16~,56,133,156,165,155,164,4078

5130 DATA 156,76,125,71,160,35,16~,255

,153,3,48,16~,0,153,3~,48,7788

5140 DATA 136,16,243,160,115,185,0,52,
153,75,48,136,16,247,160,0,~131

5150 DATA 185,0,224,153,0,36,185,0,225
,153,0,37,185,0,226,153,372
5160 DATA 0,38,185,0,227,153,0,3~,200,

208,22~,160,7,16~,255,153,5205

5170 DATA 248,37,136,16,250,16~,148,13

3,12,16~,57,133,13,16~,1~2,141,2020

5180 DATA 14,212,~6,0,112,71,115,40,11

1,112,64,66,67,6~,71,40,5174

51~0 DATA 40,40,40,40,40,40,40,40,40,4
0,40,40,40,40,40,40,630
5200 DATA 40,40,40,40,40,40,40,40,40,4
0,40,40,110,73,40,40,2912
5219 DATA 108,64,63,64,64,63,64,64,64,
66,66,66,67,67,68,68,4220
5220 DATA 68,66,64,67,6~,40,40,40,40,4

0,40,40,40,40,49,40,1965
5239 DATA 40,49,49,40,11~,64,~4,49,19~

,64,64,64,64,64,63,64,4377
5240 DATA 64,64,64,64,64,64,64,64,64,6
4,64,64,76,40,~8,113,5058

5250 DATA 68,68,114,40,40,40,40,40,40,
123,67,65,64,115,101,49,4799
5260 DATA 64,64,63,64,64,64,63,63,64,6
4,64,64,64,64,64,64,3~46

5270 DATA 64,64,64,64,64,64,64,64,85,1
25,10~,100,40,40,49,40,4308

5280 DATA 121,64,64,63,120,40,40,75,64
,63,64,51,52,57,58,43,3247
52'9 DATA 44,43,44,57,58,5~,60,57,58,5

7,58,57,58,53,54,64,3944
5300 DATA 197,'7,64,64,~6,40,40,121,64

,64,63,76,116,40,40,87,48~8

5310 DATA 64,63,64,64,64,64,63,63,63,6
4,64,64,64,64,64,64,3~88

5329 DATA 64,64,64,64,64,64,64,64,~6,~

7,64,64,193,123,122,64,6845
5339 DATA 64,63,76,49,49,40,40,64,63,6
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.------------------------,

LISTING 2: ASSEMBLY

0 ------------------,

CAPITAL!

C)
Q
-C_...
Q---

*= $3140
.INCLUDE "D:CAPITAL3.H65

Ini1:ial Table Ualues

,
;these are 1:he special squares
;whiCh halle scrolling Messages

1:he ini1:ial rent lIalues
MUS1: be less 1:han 32 since
inprolleMen1:s are done b~

MUI1:ipI~ing b~ 8 (3 A5L's)

ENTORG .BYTE 8,15,14,8,25,21
.BYTE 0,12,29,22,28,9
.BYTE 4,6,15,7,5,9
.BYTE 5,8,14,18,9,7
.BYTE 1',3,9,16,15,21
.BYTE 1',14,0,31,12,18

,
5PLC .BYTE 0,11,17,26
ll' .BYTE 9,',18,27

,
;Oispla~ List (Transactions)

DLTllT .BYTE $70,$79,$79,$46
.WORO TITLE
.BYTE $96,$39,$62
.WORO GR9HEH
.BYTE 0,$22,$22,$22,$22,$22
.BYTE $22,$22,$22,$22,$22
.BYTE $22,$22,$22,$22,$22
.BYTE $22,$22,$92,$BO,$C2
....ORO HONEY
.BYTE $29,$46
.WORO PLRN
.BYTE $41
.WORO OLTllT

,
;These cross reference 1:ables
;identif~ the double properties
;b~ hallles and allow the prograM
;to find the other half of a
;propert~.

KREF .BYTE 9,9,0,9,5,4
.BYTE 8,9,9,19,',0
.BYTE 9,0,9,16,15,9
.BYTE 9,29,1',8,0,8
.BYTE 0,9,8,28,27,8
.BYTE 31,38,8,9,35,34

,
;initial status of each proper1:~

;128 =special, like TAll
;O=single,free - l=single,bough1:
;2=double,free - 3=double,bought
;4=LUCK, including CAP GAINS
;
REFORG .BYTE 128,9,0,9,2,2

.BYTE 4,0,9,2,2,128

.BYTE 8,0,9,2,2,128

.BYTE 0,2,2,0,4,0

.BYTE 0,9,128,2,2,9

.BYTE 2,2,4,9,2,2

.WORD 375,375,375,375

,
OFFSET .BYTE 15,13,18
ll5T .BYTE 5,3,1

,
;these are used to cen1:er the
;info on the Mone~ line

,
;1:he ini1:ial cos1: of proper1:ies

C05TORG .BYTE 0,23,37,25,6',65
.BYTE 8,41,69,73,84,9
.BYTE 12,15,38,17,13,8
.BYTE 18,27,36,37,0,22
.BYTE 51,11,0,53,48,56
.BYTE 61,32,9,190,47,42

1169
1179
1189
lU9
1208
1219
1220
1230
1248
1250
1269
1279
1280
12'9
1399
1319
1328
1330
1349
1359
1369
1378
1389
Ino
1409
1419
1429
1439
1449
1459
1469
1479
1489
14'9
1500
1519
1529
1530
1540
1559
1569
1578
1588
15'0
1699
1619
1620
1639
1648
1659
1669
1679
1689
16'0
1788
1719
1729
1739
1748
1758
1769
1770
1788
17'9
1809
1810
1829
1839
1840
1850
1860
1878
1889
18'8
1'08
U19
U20
In8
IHO
1'58
1'68

txt scrn leng1:h
P/H base
pla~er 8
player 1
pla~er 2
pla~er 3
$ line color

Max " pl~rs
gaMe speed
CONSOL salle
PHG x,~

posi1:ions
pl~r Map pos
curro pl~r "

;txt scrn RAH
;a char. set

isave K
iregister

;cash 1:Mp salle
;salle x & ~

;cur. propert~

;disas1:er flag

;owner Of prop
;teMp prop. "
;picked propert~

;print IESC· ?
;print speed
;pa~ to whOM?
;aMount owed
isave !I
;register

iowners
iiMproveMents
irent
jUalUe
;shadow table
;pla~ers Mone~

; sell ing price
;Mone~ line
; prop. line
;input buffer

jindirect
;squares to MOil

.HACRO PRINT
LOA " <r.l
LOY " >r.l
J5R EPRINT
.ENDH

.HACRO POSITION
LOll " <r.l
LOY " <r.2
J5R POSIT
.ENOH

GROHEH = $2999
H5ET = $2499
NAHEBUF = $2899
GRTAB = $2'99
BOTLIN = l'
PHB = $8800
P9 = $8400
Pl = $8589
P2 = $8609
P3 = $8700
HONEY_CLR = $A2

,
;Other HeMor~ Usage

,
;5tart of AsseMbl~

*= $3080
C5ET JHP FAKE

WHO .05 36
IHP .05 36
RENT .05 36
COST .05 36
REFTAB .05 36
CASH .05 8
RANTAB .05 36
HONEY .05 48
PRPLIN .05 49
IBUF .05 16
,
;Fe1:ch the character set for
;1:he Hap of 1:he US

,
;Tables for proper1:~ ownership
;ren1:, cost and double llref.

5CR2 .05 2
5AUEll .05 1
ll5Ul .05 1
ll5U2 .05 1
PLAYER .05 1
HAllP .05 1
SPEED .05 1
CON5AU .05 1
PllO .05 4
PYO .05 4
PTHP9 .05 4
PNUH .05 1
RNUH .05 1
L .05 2
5QR5 .05 1
5CNT .05 1
BOL .05 1
CTHP .05 1
l<T .05 1
YT .05 1
CPROP .05 1
OI5FLAG .05 1
UALUE .05 1
OWNER .05 1
TPROP .05 1
PPROP .05 1
E5CFLAG .05 1
PAUSE? .05 1
RFLAG .05 1
AHOUNT .05 2
5UY .05 1
5UY2 .05 1

8350
8368
9379
0380
93'0
0400
8419
9429
9439
0449
9459
0469
9470
9480
on9
0599
9510
9520
0539
9549
0550
0560
0570
0580
05'0
9690
0619
9629
0630
0640
0659
0660
0670
0689
06'0
0700
9710
9720
0739
0749
0750
9769
0779
0789
07'0
0890
0810
9829
9839
0849
9859
0869
0879
0889
98'9
0'08
9U9
0'29
9nO
9'49
8'59
9'69
0'79
0'89
9"9
1009
1019
1920
1039
1949
1059
1069
1079
1080
10'9
1199
1119
1129
1139
1140
1150

~I~~:;;;i

Iii!
);:>0:

:i::?]
{(ii

i::~
::':~

!!:i:::::::::

(f)p
o _Ill
~ :::!.

III "1J
-, C
CD Q:

0'
o
°3
III
5'
po
(f)
:::T
III
ro
:i:
III
ro

m
<
CD

-<
0
CJl
7'

<n' 0
G)<
C ~
III I\)
-, U1
~ 0

iD~
CD :::T
O-CD

3
CD

o
en'
7'
CJl

'cursor l X,!.'
positions
indo scr loc

~G)
C nJ
CJl 3
(')" CD
,- CJl
C .
~. G)
~...,_. III
CDu
CJl :::T

I ~.
o .
3 m
CD 0-

PO~
(])~
C o'
~, ~
~ III
CD -
CJl
CJl

(f)
CD
:::J
0-

11
!)t
0
lD

- -0o CD
-, :::J

0
III
0m
:i:

°-,a::
~,
0
CD
CJl
CD
~,
n
lD

'<
og
nJ-'
lii l1
-JJ2m·m

0
CD
CJl

Q
~.

~'

;
;Zero Page Equates

;b~: Br~an 5chappel
land Barr~ Kolbe

*= $88
llP05 .05 1
YP05 .05 1
5CR .05 2

;5AUE"D:CAPITAL1.H65
.OPT NO LIST

*= 8
PASS .= PA55+1

.IF PA55=1

.INCLUOE "0:5Y5EQU.H65

.ENOIF

; (C) 1'88 BBK Enterprises

0100
0110
0120
0130
0140
0150
0160
0170
0100
OUO
0200
OHO
0220
OHO
0240
0250
0260
ono
0280
02'0
0300
0310
ono
0330
OHO

"1J
lD

oiD:u
~g-QCD
Ill~CDm
O-°Or
IIICXr

~?-c;8
:eO~~
-...J~ ,

G;~G)
0'

c-o
;;c;
c-o
::;::;

:!i'
=
=z:,.,
~sa
e->

~
~
c-o=,.,
~

IU
1>

l>
C
(j)
C
UJ

""'»
Z
i>
f
a
~
oo
3
1J
C
CTs·

ID



enter 90"
naMes II

Put a b~te to the sc~een

,
jcolors for various screens

;
jMOre Messages

---

C)
c
-c_...
C

;linefeed

;clea~ scn
;a CR?

.BVTE II Price

.BYTE "Resale ",EOl

.BYTE " Level
,BYTE "Double ",EOL
,BYTE" fee
.BYTE .. Owner 11,9

.INCLUDE UD:CAPITAL4.H65

.INCLUDE UD:CAPITAL5.H65

YES .BYTE "Yes",9
NO .BYTE "Mo lI ,8
Nil .BVTE uNone ll ,9

CLRSCR LOA U$7D
EPUT CHP UEOL

BNE TRYDEL
PUTCR LOA U9

STA llPOS
INC YPOS
RTS

;
TRYDEL CHP U$7E ;delete?

BNE TRYCLR
JSR HOVELEfT ;DEL-BCKSP
JSR liETSCR ;get sc~n loc
LoA UO ;zap cha~

TAY
STA (SCR),Y
RTS

TRYCLR CHP U$7D ;clea~?

BNE NORHAL
LOY UO
TYA ;clea~ the

CLRSC STA liROHEH,Y ;sc~een

STA liR9HEH+$0109,Y
STA liROHEH+$0200,Y
INY
BNE CLRSC

,
WINNER .BYTE " has won!"

.BYTE EOL1IIPress a ken

.BYTE "~ to pla~ again.",9
DEAD_HES ,BYTE" is B~oke!",EOL

.BYTE 9
YNTIIT .BYTE " p~ope~t~ (Y/Nl?",9
IHP_TllT .BYTE EOL,EOL,"IMp~ove "

.BYTE "a",8
SELL_TilT .BYTE EOL,EOL,"Sell a"

.BYTE 9
BUY_HESS .BYTE EOL,EOL,"Bu~ thin

.BYTE "s",8
PICK_HESS .BYTE EOL,EOL,"SPC=ne"

.BYTE "xt, RET=choose",o
PICK_REST .BYTE ", ESC=exit",o
TRAN_OK .BYTE EOL,EOL,"T~an"

.BYTE IIsaction proceSsedo",O
NCASH .BYTE EOL,EOL,"Insufficie"

.BYTE lint funds." / 8
DOPT .BYTE EOL,EOL,"Double Opti"

.BYTE lIon.",8
HAll .BYTE EOL,EOL,"At HaxiMuM "

.BVTE "LevellllB
FEE .BVTE EOLIEOLI"Fee PaYPltent ll

.BYTE II Required."IB
AHTOWD .BYTE EOL,EOL,"AMount 0"

.BYTE "wed 11 1 8

TCLR .BYTE $42,$OA,$02,$D4,$99
ICLR .BYTE $'4,$06,$00,$42,$99
NCLR .BYTE $C4,$'6,$9A,$Of,$09

,
;Get the Hap Handle~ Half Of
;the gaMe.

35'0
3600
3610
3629
3638
3640
3659
3669
3679
3680
36'0
3700
3710
3729
3739
3749
3759
3769
3770
3789
37'9
3899
3819
3829
3830
3849
3859
3869
3879
3889
38'0
3'09
3H9
3'29
3'38
3'49
3'50
3'60
3'70
3'89
3"9
4990
4010
4029
4030
4040
4959
4969
4070
4980
49'9
4109
4119
4129
4138
4149
4150
4160
4179
4180
4HO
4299
4210
4229
4239
4249
4259
4260
4279
4289
un
4380
4310
4329
4330
4349
4350
4360
4370
4389
43'9

,
TAllHES .SBYTE" IRS Tax"

.SBYTE "Audit: los"

.SBYTE "e 12r. Of ~"

.SaYlE "our cash ..

Othe~ Sc~een HeMo~~

.BYTE SCA,$89,$00,$09,$80

.BYTE $00,$00,$09,$80,$90

.BYTE $99,$89,$C8,$CA,$80

.BYTE $99,$80,$00,$09,$00

.BYTE $99,$80,$90,$90,$90

.BYTE $99,$00,$90,$89,$00

.BYTE $99,$00,$00,$89,$52

.BYTE $52,$80,$00,$80,$80

.BYTE $89,$C8,$90,$00,$80

.BYTE $90,$09,$00,$80,$00

.BYTE $90,$89,$52,$52,$80

.BYTE $90,$89,$09,$90,$90

.BYTE $00,$89,$09,$00,$00

.BYTE $00,$00,$09,$80,$4A

.BYTE $09,$00,$99,$80,$99

.BYTE $00,$80,$00,$89,$90
,BYTE $99,$99,$90,$99,$80
,8YTE $99,$99,$90,$80,$00
,BYTE $99,$80,$99,$00,$80
.BYTE $99,$80,$4A,$90,$00
.BYTE $99,$C8,$00,$99,$90
.BYTE $90,$00,$00,$CA,$80
.BYTE $80,$C8,$00,$C8,$00
.BYTE $00,$CA,$90,$C8,$00
.BYTE $00,$00,$00,$CA,$80
.BYTE $C8,$00,$00,$80,$00
.BYTE $90,$C8,$00,$00,$CA
.BYTE $00,$CA,$80,$80,$C8
.BYTE $00,$4f,$00,$00,$00

,
VACHES .SBYTE" Vacati"

.SBYlE lion tiMe at"

.SBYTE " the Hog H"

.SBYTE Hilton

5TKHES .SBYTE" StoCk Ha"
.SBYTE "~ket Divid"
.SBYTE "ends pa~ ~"

.SBYTE "ou $12li "

;
;Sc~olling Text Hessages
;
RLH~S •SBYTE" IlIlIIIlIJ R"

.SBYTE "OLL DICE "

.SBYTE" ~S"

.SBYTE "TOP DICE "

· SBYTE "~ m llUml [IIi1"
.SBYTE "ffim"

LO ..SBYTE" p~og~aMMed b~"

.BYTE "ZII/O,O,B
· SaVlE II lmIlJ::] "'eai':fl:fliil."
.SBYlE" ..

AND • SBYTE " rJ:J]
· SBYlE .. II

KNAHE .SBYTE " ~~"
.SBYlE .. II

INTH .SBYTE "[;]:lIm fast"
.S8YlE IIgaMe ..

PLN .SBYTE "SELECT ~"

.SBYTE "~ "

.SBYTE" COPYRIGHT"

.SBYTE "1'88 "
BBK .SBYTE " bbk ente~p~ises"

.saYlE II ..

,
fAST .SBYTE "fast"
SLOW .SBYTE "slow"
BROKE .BYTE "BROKE",O

BOll .BYTE 125
.BYTE" Prop:II,EOL

,
;P~ope~t~ Selection Box

2780
27'0
2800
2810
2820
2830
2840
2850
2860
2870
2880
28'0
2'00
2HO
2no
2no
2'40
2'50
2'60
2'70
2'80
2"0
3000
3010
3020
3830
3040
3050
3060
3870
3000
39'0
3100
3110
3120
3130
3140
3150
3160
3170
3180
3HO
3299
3210
3229
3238
3249
3259
3269
3279
3289
32'9
3389
3319
3329
3339
3349
3359
3360
3379
3389
33'9
3409
3410
3420
3438
3440
3450
3460
3479
3489
34'0
3599
3519
3529
3539
3549
3559
3560
3570
3580

,
TITLE .SBYTE " CAPITAL!

. SBVlE" UW"J.+iid,Hid
PLRN • SBYTE " "

.SBYTE "
NAHEL .SBYTE "

.SBYTE "u~

JData fo~ the wO~d CAPITAL!
ion the intro screen. This
;was done With cont~o cha~s.

INTL .BYTE $00,$00,$00,$48,$80
.BYTE $80,$4A,$00,$48,$80
.BYTE $80,$4A,$00,$48,$80
.BYTE $80,$4A,$00,$48,$80
.BYTE $4A,$00,$48,$80,$4A
.BYTE $00,$48,$80,$80,$4A
.BYTE $00,$4A,$00,$00,$00
.BYTE $00,$48,$00,$00,$00
.BYTE $00,$00,$00,$80,$C8
.BYTE $00,$00,SOO,S80,$C8
.BYTE $CA,$80,$00,$80,$C8

A21 .BYTE $40,$00,$20,$60
12A .BYTE $2B,$40,$00,$60

,
ONBRD .BYTE 0,0,0,0
,
;sc~een titles

,
;Displa~ List (US Map)

DL .BYTE $70,$70,$50,$44
.WORD SCRN
.BYTE $04,$04,$04,$04,$04
.BYTE $04,$04,$04,$04,$04
.BYTE $04,$04,$04,$04,$04
.BYTE $04,$04,$04,$04,$84
.BYTE $46
• WORD PLRN
.BYTE $C2

TWIN .WORD RLHES
.BYTE $AO,$42
• WORD HONEY
.BYTE $41
.WORD DL

tables to conve~t ATASCII
to IC o~ vice ve~sa

table fo~ which pla~e~s

a~e on the sc~een 0=off,1=on

,
;Displa~ List (Int~o)

;Displa~ List (NaMes)

NDLIST .BYTE $70,$70,$70,$70,$70
.BYTE $70,$46
.WORD NAHEL
.BYTE $70,$70,$46
.WORD liROHEH
.BYTE $70,$06,$70,$06,$70
.BYTE $06,$41
.WORD NDLIST

IDL .BYTE $70,$70,$70,SfO,$42
.WORD INTL
.BYTE $02,$02,$02,$02
,BYTE $30,$06,$70,$06,$70
.BYTE $06,$30,$56
.WORD AND
.BYTE $30,$56
.WORD KNAHE
.BYTE $70,$70,$46
.WORD INTH
.BYTE $70,$06,$70,$70,$70
.BYTE $06,$56
.WORD BBK
.BYTE $41
.WORD IDL

U70
1'80
1"0
2000
2010
2020
2030
2040
2050
2060
2070
2080
20'0
2100
2110
2120
2130
2140
2150
2160
2170
2180
21'0
2200
2210
2220
2230
2240
2250
2260
2270
2280
22'0
2300
2310
2320
2330
2340
2350
2360
2370
2380
23'0
2400
2410
2420
2438
2440
2450
2460
2470
2480
24'0
2500
2510
2520
2530
2540
2550
2560
2570
2580
25'0
2600
2610
2620
2630
2640
2650
2660
2670
2680
26'0
2700
2710
2720
2730
2740
2750
2760
2770
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,
;Get Scr HeM Loc of Cursor

,
;Add Hone~ to pla~er cash

STA llPOS
STA VPOS
RTS

,
NORHAL JSR ASC2IC Ito INT. code

PHA ;save it
JSR GETSCR ;get scn loc
LOV U9
PLA ;get b~te

STA (SCR),V Jon SCreen

()
Q
-0--....
Q---

EPRINT STA EPL+l ;A= lOW b~te
STV EPL+2 ;Y = hi b~te

EPL LOA SFFFF ;print until

,
;Eprint Routine

PRNUH JSR fORHNUH Ito IC first
LOA IN8UFf ;fall through
LOV INBUFf+l

,
;Print a NUMber

,
; CAPITAL! part 2

,
;Get a ke~ press

GETCH LOll USFf
STII CH

GETC LOA CH
CHP USfF
BEQ GETC
STII CH
RTS

,
;b~: Bryan Schappel

;SAUEUO:CAPITAL2.H65

._-------------------,

._-------------------,

.INCLUOE UO:CAPITAL6.H65
*= S82E9
.WORO CSET
.ENO

.INCLUOE UO:CAPITAL2.H65

*= S7988
;the SCreen data for the
;Map of the U.S.A.

,
BITER PHA

ROL A
ROL A
ROL A
ROL A
AND 113
STII IlSU2
TAll
PLA
AND US'f
RTS

ASC2IC JSR BITER
ORA A2I,1l
LDII IlSU2
RTS

,
;Hake char an index

,
;Convert ICOOE to ASC
;
IC2ASC JSR BITER

ORA 12A,1l
LOll IlSU2
RTS

9198
9118
9128
9U8
9U8
8159
9169
8179
9189
9n9
9298
9219
9228
9239
0249
8258
0269
0270
0288
92'0
0399
8319
9329
0339
9340
9359
9369
9379
9389
93'9
9499

LISTING 3: ASSEMBLY

6928
6939
6848
6958
6868
6978
6988
69'8
6188
6118
6128
6U8
6148
6158
6168
6178
6188
6n8
6288
6218
6228
6238
6248
6258
6268
6278
6289
62'9
6388
6319
6329
6338
6348
6358
6368
6378

9 !Jou
'broke'

next pl~r

last one?
no
whew!

low b!Jte
hi
hello!

; if S ) 255
;fall through

Max pi~rs

for centering
info
!J was SFF
pl!Jr U

;pl~r U
jx2

;INT to FP
;FP to ATASCII

CINBUFf), Y
jdone

next digit
get offset
to next
pl!1r's info

OFFSET-2,Y

CASH+l,V ;get his cash
x=high b~te

a=low
to ATASCII
position
now
change cash

CINBUFf) ,V ; to
FD4 i i f to I done
ASC2IC ;internal code
HONEY+2,11 ;show it

HAllP
F02

F03
HAllP
liT

CTHP
CASH,Y
CASH+l,V
AHOUNT+l
CASH+l,Y

CASH,V
FORHNUH
liT
USFF

US11 for SCreen IC
HONEY,1l show it
US1A 's'
HONEY+':',
liT save x,~

VT

STA FR9
FRO+l
fRO+l
GFP
U (BROKE ;if
INBUFF ; are
II }BROKE
INBUFF+l

FOl
HAllP
IlST-2,1l

IFP
FASC
USFf

; find last
(INBUFF),V ;inversed
FHl ;digit
US7F ;& Make it
(IN8UFF),Y ;regular

iadd a 'G '
U'G
(INBUFFl,Y land an EOl
no i i . e. a 0

LOY U3' ;zero out
110 ;the line
HONEV,V

SBC
STA
LDA
SBC
STA

ORHDOl
LDA
STA
DEY
BPL
LOll
LOA
TAll
INV
:'r"4
ClC
ADC
STA
LDA
STA
STII
STY
TYA
ASL A
TAY
LOA
TAll
LOA
JSR
LDII
lOV
INV
LDA
BEQ
JSR
STA
INII
BNE
LOY
LOA
CLC
ADC
TAll
LOY YT
INV
CPY
BNE
RTS

,
FORHNUH

STII
ORA
BNE
LOA
STA
LDA
STA
RTS
JSR
JSR
LOY
INY
LDA
BPL
AND
STA
INY
lOA
STA
LOA
INV
STA
RTS

5219
5229
5230
5240
5250
5269
5279 ;ForMat HONEY line
5280
52'0
5300
5310 FDl
5320
5330
5340
5350
5360
5370
5380 FD2
53'0
5400
5410
5420
5430
5440
5450
5460
5470
5480
54'9
5500
5510
5520
5530
5540
5550 FD3
5560
5570
5580
55'0
5600
5610
5620 FD4
5630
5640
5659
5660
5670
5680
56'0
5700
5710
5720 ,
5730 ;ForMat a nUMber
5740
5750
5760
5770
5780
57'0
5800
5810
5820
5830
5840 GFP
5850
5860
5870 FHl
5880
58'0
5'00
5no
5no
5no
5'40
5'50
5'60
5'70
5'80
5"0 ,
6000 ;convert ASCII to ICODE
6010

if SFf go
up 1 line
if not 8

at rOW ~et?

no
now get the
cOluMn
add in x
position

saye S
pl~r II
x2

get the
correct
row
narrOW pI fl d

;exit

;get S

;up 1 line

CASH, V ; add to
CASH,V ;pl~r's cash
CASH+l,V
AHOUNT+l ;if }255
CASH+l,V
FORHOOL ;show result

llPOS
SCR
GETSCON
SCR+l
RTS

LOll llPOS ;Move 'cursor'
to right
at end of
line?
~es

left Margin

PHA
TYA
ASL A
TAV
PLA
CLC
AOC
STA
LDA
AOC
STA
JHP

GETSCR LOA U (CGR9HEH-32l
STA SCR
LOA U }CGR8HEH-32l
STA SCR+l
LOV VPOS

GETSCl LOA SCR
CLC
AOC IIS28
STA SCR
BCC GOOWN
INC SCR+1

GOOWN DEV
BPL GETSCl
LOA SCR
CLC
AOC
STA
BCC
INC

GETSCON

lSubtract Hone~ frOM pla~er

SUB STA CTHP ;saye S
TVA ;get pl~r II
ASL A ; x2
TAV
LOA CASH,V ;get cash
SEC ;subt. S

,
ADD

,
GORIGHT

INII
CPll US28
8CC EPLEAU
INC VPOS
LOll U9

EPLEAU STII llPOS
RTS

HOUELEfT LOA llPOS ;can we
TAll ;go left?
ORA VPOS
BEQ GOLEAU ;no
DEll ;~es

BPL GOll
LOll U31
LOV VPOS
BNE HUUP
LOll U9
8EQ GOll

HUUP DEC VPOS
GOll STII llPOS
GOLEAU RTS

4499
4419
4429
4439
4449
4459
4469
4479
4489
44'9
4599
4519
4529
4539
4549

. 4559
4569
4579
4589
45'9
4699
4619
4629
4639
4649
4659
4669
4679
4689
46'9
4799
4719
4729
4739
4749
4759
4769
4779
4789
47'9
4899
4819
4829
4839
4849
4859
4869
4879
4889
48'9
4'99
4'19
4'29
4'39
4'49
4'59
U69
4'79
4'89
4"9
5999
5919
5929
5939
5949
5959
5969
5979
5989
59'9
5199
5119
5129
5U9
5149
5158
5168
5179
5189
51'9
5200
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BI lDA 110

SiMple VBI to keep DlI'S OK

n
Q
-C--...
Q---

is it OPTION?
naw
another tone

get button
i wonder
what this
does except
waste tiMe

loop de loop
yea, we start
zap all

;reset to 2

;loooooPPPPP

;change speed

lDA U2
STA HAKP
BNE INTRl

,
CONC lDA CONSOl

TAV
EOR CONSAV
AND CONSAV
STY CONSAV
CHP 114
RTS

,
;Console Checker

ST3 lSR A
BCC INTRL
lDA 11$19
JSR BUZZER
lDA SPEED
EOR 111
STA SPEED
JHP INTRl

INTlV lDV 113
lDA U8

TCl STA ONBRD,Y
DEY
BPl TCl
XNV iPU't 1'5 for
lDA 111 ;those plyrs

TCl2 STA ONBRD,Y ;getting
INY tokens
CPY HAKP enUf?
BNE TCl2 yup
JHP GETNAHES ;Who are they?

BUZZER STA AUDF2 ;doesn't
lOA IISA4 sound like
STA AUDC2 a buzzer to Me
lDY IISC8 but ok

BZ DEK Make a sound
BNE BZ
STK ATRACT
DEY
BNE BZ
STY AUDC2
RTS

,
;Buzzer sound

;
;Transaction Processor

TRANS lDA II <TOll ;put in DlI
STA VOSlST
lOA II >TOlI
STA VDSlST+l
lOA II >HSET lour char set
STA CHBAS
lOA II <OlTKT ;& our display
STA SDlSTl ;list
lOA II >DlTKT
STA SOlSTl+1
lDA U61 ;->narrow<-
STA SDHCTl ;plyfld
JSR ClRSCR ;clear screen
lDY 114 ;get our

TC lOA TClR,Y ;coloring set
STA COlOR9,Y
OEV
BPl TC
lOA 118 ;9=fast print
STA PAUSE?
STA DISFlAG ;no disaster
JSR HAKE_RAN ;get selling
lDK PNUH prices
lOA PTHP9,K get property
STA CPROP landed on
TAY
lDA REFTAB,Y ;what is it?
CHP U4 lUCK??
BNE GWHO no Who has it?
JSR DO_lUCK U lucky dog!

2830
2040
2058
2868
2878
2060
28'8
2189
2110
2120
2138
2148
2158
2168
2178
2188
2H8
2299
2218
2228
2238
2240
2250
2268
2278
2288
22'8
2388
2318
2328
2330
2340
2358
2360
2378
2388
23'8
2490
2418
2428
2438
2448
2458
2468
2478
2488
24'8
2588
2518
2528
2530
2548
2558
2568
2578
2588
25'8
2688
2618
2628
2630
2649
2650
2660
2670
2688
26'8
2709
2719
2729
2739
2749
2759
2769
2779
2789
2n9
2899
2619
2829
2839

wai t a ji ff
our char
set
install DlI

default II
players
Make a tone

center SOMe
text
8 = fast
gaMe speed

get the
word 'fast'
or 'sIOW'

II plyrs
in COLOR!
show it
get CON SOL
12

jdone?

;START!

;set up Vblank

114
Rll
HAKP
US'9
PlN+18
CONC
A
ST2
INTlV

Wait Routine

5T2 lSR A ;SElECT?
BCC ST3
lDA IIS28 ;tone
JsR BUZZER
INC HAKP ;More plyrs
lDA HAKP ;too Many?
CHP 115
BCC INTRl ; no

STA ATRACT
STA BDl ;DlI counter
JHP KIT VB V

IFF PHA ;wait 1 jiffy
lDA 118
STA RTClDK

Wl lDA RTClDK
BEQ Wl
PlA
RTS

,
jPosition Cursor
,
POSIT STK KPOS

STY YPOS
RTS

,
;Intro Routine
,
INTRD lDA U7

lDK II >VBI
lOV U <VB I
JSR SETVBV
JsR ClRPHG ;erase PHG
lDA U <IDl ;install DlIST
sTA SDlSTl
lDA U >lDl
STA SDlSTl+l
lDA 1162 ;norMal plyfd
STA SDHCTl
JsR JIFF
lDA II >HSET
STA CHBAS
lDA II <IDlI
sTA VDSlST
lDA II >lDlI
STA VDSlST+l
lDV 114 ;get intro

INTV lDA IClR,V ;colors
STA CDlDRO,V
DEV
BPl INTV
lDA U3
STA HSCRDl
lDA 118
sTA SPEED
STA CONSAV
lDA 112
sTA HAKP
lDA IIS25
JsR BUZZER

INTRl lDK UO
lDA SPEED
ASl A
ASl A
TAV

Rll lOA FAST,Y ;put it on
STA INTH+18,K ;screen
INY
INK
CPK
BNE
lDA
ORA
STA
JSR
lSR
8CC
JHP

1220
1230
1240
1250
1260
1270
1280
lHO
1399
1319
1320
1330
1340
1359
1369
1370
1380
13'9
1490
1410
1420
1430
1440
1450
1460
1470
1480
14'0
1500
1510
1520
1530
1540
1550
1560
1570
1580
15'0
1600
1610
1620
1630
1649
1650
1660
1670
1680
16'0
1700
1710
1720
1730
1740
1758
1768
1778
1788
lnO
1889
1818
1828
1839
1848
1858
1868
1878
1889
18'9
H99
H19
H28
H38
H48
H58
H68
1'78
1'88
1"8
2808
2818
2828

;S line

to narrow
plyfld
White

restore A
eXit
top DlI

hitting a 0
put it
fast or Slow
printing?
wait a ji ff
next byte

plyfld 2
switch IUM
plyfld 1
swtich back
wait sync
3 lines

ibring lUM
idown

;exit

igreen hue
; dark IUM

; & bckgrnd

jincrease lUM
;8 'tiMes
;More shades
;now start
;with bright
land shade

;save A
;OlI cntr

;exit

;save all the
;registers

;gray

;restore
;registers

;black bckgnd

8EQ EPD
JSR EPUT
lOA PAUSE?
BNE EPN
JSR JIFF

EPN INC EPl+l
BNE EPl
INC EPl+2
BNE EPl

EPD RTS

,
;Text screen OlI

,
;Intro OlI

,
TOll PHA

lOA BOl
BNE TOl2
lOA 1158
sTA OHACTl
lOA 1110
STA COlPF1
sTA COlPFO
lOA IIHONEV_ClR
STA COlPF2
STA WSVNC
STA COlBK
INC BOl
PlA
RTI

TOl2 lOA UO
STA WSVNC
STA CDlBK
PlA
RTI

;
lOll PHA

TKA
PHA
TVA
PHA
lOA USC9
lOV U7

IOlP lOK U2
lOll sTA COlPF2

EDR USOF
sTA CDlPF1
EDR USOF
sTA WSVNC
OEK
BPl lOll
ClC
AOC 112
OEV
BPl IOlP
lOV 117
lOA USCC

IOl2 lOK 112
IOl3 sTA CDlPF2

EDR IIS0F
sTA CDlPF1
EDR IIS0F
STA WSVNC
OEK
BPl IOl3
SEC
SBC 112
OEV
BPl IOl2
lOA IIS04
STA COlPF1
PlA
TAV
PlA
TAK
PlA
RTI

9419
9429
9439
9449
9459
9469
9479
9489
94'9
9599
9519
9529
9539
9549
9559
9569
9579
9589
05'9
9699
9619
9629
0630
9649
9659
9669
0679
9689
96'9
9799
9719
9729
9739
9749
0759
9760
9779
0789
9n9
9899
9810
9829
0839
0840
9850
9860
0870
9880
08'0
0'00
OUO
0'20
0'30
n40
9'50
9'60
0'70
9'80
0"0
1000
1019
1020
1030
1940
1050
1060
1070
1980
19'0
1100
1110
1129
1139
1149
1159
1160
1170
1180
lHO
1299
1210

IU
-,j

:l>
C
(j)
C

~
)

Z
i>
f
a
~
o
a
3
uc
"5
[J



Handle Plal/er Oeath

,
;Show the winner

SHO_WIN JSR PUTCR ;linefeed
LOY "3

SW1 LOA ONBRO,Y ;get pll/r's "
BNE GWN

()
c
-c--...
C---

is it no one?
no SOMeone
Inone l

36 locations
$ff = no
owner
8 = no
inproueMent

get 'rent'
= fee
double?
no
whO owns doubl?
owner
saMe as HE?
no
lIes so
rent is More

;print naMe

;shoW rent
jA=hi,K=lo

WHO,K
SVY
SHV
RENT,K

RENT,Y
VALUE
KREf,Y
SHV

IT!
"115 ;coPl/ all
RENTORG,Y ;preset
RENT,Y ;tables to

;working tables

screen loc
prop "
owner?
get naMe

SHO_NAHE
PAUSE? SlOW print
"8 position
"4 cursor
POSIT & exit

VllLUE
VALUE
VALUE
"0PRNUH
"24
KPOS
GETSCR
CPROP
WHO,Y

LOA
STA
LOA
BEQ
TAK
LOA
CHP
BNE
LOA
CLC
AOC
STA
LOA
LOK
JSR
LOA
STA
JSR
LOY
LOA
TAY
JSR
OEC
LOK
LOY
JHP

,
;Show a plal/er's naMe
;Y=plal/er " to shOW

,
;Initialize gaMe tables

SHO_NAHE LOA K~,Y ;get right
STA L ;naMe
LOA" >NAHEBUf ;uia offset
STA L+l
CPY "$ff
BNE SNHO
LOA " <NA
STA L
LOA " >NA
STII L+l

SNHO LOA L
LOY L+1
JHP EPRINT

,
INITAB LOY "35
IT! LOA "$ff

STA WHO,Y
LOA "0
STA IHP,Y
OEY
BPL
LOY

H2 LOA
STA
OEY
BPL H2
LOY "0 ;download

HVSET LOA $E899,Y ;ROH
STA HSET,Y ;character
LOA $E199,Y ;set
STA HSET+256,Y
LOA $E288,Y
STA HSET+512,Y
LOA $E398,Y
STA HSET+768,Y
INY
BNE HVSET
LOY "7 ;all this to
LOA "$ff ;define a

ASET STA HSET+584,Y ;block
OEY ;cursor for
BPL ASET ;naMe screen!!!
LOA" <fAKE ;SYSTEH RESET
STA OOSINI ;restarts
LOA" >fAKE ;the gaMe
STA OOSINI+l
LOA "$C9 ;enable OLI's
STA NHIEN
RTS

SHV

4460
4470
4480
44~0

4500
4510
4520
4530
4540
4550
4560
4570
4580
45~0

4600
4610
4620
4630
4640
4650
4660
4670
4680
46~0

4700
4710
4720
4730
4740
4759
4769
4779
4789
47~9

4899
4819
4829
4839
4849
4859
4860
4870
4888
48~0

4~80

4UO
4~29

4~39

4'49
4~58

4~68

4~78

4~89

4H9
5809
5018
5028
5939
5048
5058
5868
5878
5888
50~8

5188
5118
5120
5138
5148
5150
5160
5178
5188
51~8

5208
5218
5228
5238
5248
5258
5268

lIes
no
skip

II =hi
show cost
Move cursor

if forced
sale, just
Make prices
1'2 price

0-127
no 8
LT A?
l/UP
ouers
done

isave it

,
GET_RNO STA RNUH ;saue A
RNO LOA RANOOH

ANO "$7f
BEQ RNO
CHP RNUH
BEQ RNOO
BCS RNO

RNOO RTS
,
;Hake the randoM propertl/
;ualue table, Values are bet
;ween 1'2 and full price.

HAKE_RAN LOY "35 ;36 props
HKl LOA COST,Y ;if 8 no

BEQ NORAN
LSR A ;diu bl/ 2
STA VALUE ;saue it
JSR GET_RNO ;get rand"
CLC ;LT ualue
AOC VALUE ;add to 1'2

NORAN STII RANTAB,Y ;price
OEY ;next prop
BPL HKl
LOA OISfLAG
BEQ HKO
LOY "35

HK2 LOA COST,Y
LSR A
STII RANTllB,Y
OEY
BPL HK2

HKO RTS

,
;Get a RNO " between 1 and Acc

OEY
BPL SWl

GWN JSR SHO_NAHE ;winner's naMe
PRINT WINNER; 'wins'

JSR GETCH ;get a kel/
JHP fAKE ;restart

SHOPROP INC PAUSE? ;fast print
PRINT BOK ;print
POSITION 7,8 ;outline

LOA CPROP ;curr. prop
ASL A ;get naMe
TAK ; x2 for
LOA PRPTAB+l,K ;offset frOM
TAY ;table
LOA PRPTAB,K ;A=hi Y=lo
JSR INVPROP ;inuerse

POSITION 8,1 ;naMe
LOK "8 ;K=lo cost
LOY CPROP
LOA COST,Y
JSR PRNUH
LOA "24
STA KPOS
LOK "8
LOY CPROP ;get prop"
LOA RANTAB,Y ;sale price

SPQ JSR PRNUH jShOW it
LOY CPROP ;get iMproue
LOA IHP,Y ;Ment leuel
ORA "$18 ;for screen
STA GROHEH+72 ;show it

POSITION 24,2
LOY CPROP ;see if doubl
LOA KREf,Y
BNE SPY

PRINT NO
JHP SPO

SPY PRINT YES
SPO POSITION 8,3

LOY CPROP ;Who owns it
LOA WHO,Y
STA SVY

;ShOW a Propertl/

3658
3668
3678
3688
36~8

3788
3710
3728
3730
3740
3759
3768
3778
3788
37~8

3888
3818
3828
3830
3849
3858
3868
3878
3880
38~0

3~88

3~18

3~28

3n8
3~48

3~58

3~68

H78
3~88

3~~8

4888
4818
4828
4838
4848
4858
4068
4870
4888
48~8

4188
4118
4128
4138
4148
4158
4168
4179
4180
4H8
4288
4218
4228
4238
4240
4258
4268
4278
4288
4H8
4388
4310
4328
4338
4348
4358
4360
4378
4388
4nO
4409
4410
4420
4430
4440
4450

LT 2 Means
a winner
still going

who owns it?
+ = owned
how Much? is
that double

jget pll/r "
jsave it

WHO,Y
OVER
COST,Y

JHP OVER jskip this
GWHO JSR SHOPROP jShoW prop info

LOY CPROP jcurr prop"
LOA WHO,Y jget owner
STA OWNER
BHI TRY_BUY ;$ff=no one
CHP PNUH jis it USCHE?)
BEQ OVER ;l/es
JSR PAY_RENT ;Ugh pal/ rent
JHP OVER ;skip bUl/ing

TRY_BUY JSR BUY_IT ;wanna bUll
BNE OVER ;a bridge?
LOY CPROP ;check for a
LOA KREf,Y ;double
BEQ OVER ;nope
STA CPROP ;saue it
TAY
LOA
BPL
LOA
PHA
LSR A
CLC ;add 1'2 again
AOC COST,Y jas Much for
STA COST,Y ;doubles
JSR SHOPROP ;shOW prop info

PRINT OOPT ;'Ooubl option'
JSR BUY_IT ;'wanna bUl/?'
LOY CPROP ;location
PLA ;restore origin
STA COST,Y ;al cost of prop

OVER.JSR WANT_SALE ;sell a prop
JHP IHPROVE ;iMproue one?

EAO JSR PUTCR ;linefeeds
JSR PUTCR
LOA PNUH
PHA
TAK
OEC ON8RO,K ;Make 0 to
TAY ;reMoue
JSR SHO_NAHE ;who was it?

PRINT OEAO_HES; 'gone'
PLA ;pll/r " again
ASL A ;x2
TAY ;zap his/her
LOA "0 ;cash
STA CASH,Y
STA CASH+l,Y
LOK "35 ;sell props

SELL_Off LOA WHO,K ;back to
CHP PNUH ;the bank
BNE SELL_ON
LOA "$ff ;$ff = free
STII WHO,K ;propertl/
LOA RANTAB,K ;new cost
STA COST,K lis half price
OEC REfTAB,K ;what a

SELL_ON OEK ;bargain!
BPL SELL_Off
JSR fORHOOL show $ line
JSR WAITKEY pause
LOK "0 is anl/one
LOY "3 left-if so

fNW LOA ONBRO,Y s'he is
BEQ fNW2 the winner
INK

fNW2 OEY
BPL fNW
CPK "2
BCC SHO_WIN
JHP NOW

2840
2850
2860
2870
2880
28~0

2~00

2UO
2no
2no
2'40
2~50

2~60

2'70
2~80

2HO
3000
3010
3020
3030
3040
3050
3060
3070
3080
30~0

3100
3110
3120
3130
3140
3150
3160
3170
3180
3HO
3200
3210
3220
3230
3240
3250
3260
3270
3280
32~0

3300
3310
3320
3330
3340
3350
3360
3370
3380
33~0

3400
3410
3420
3430
3440
3450
3460
3470
3480
34~0

3500
3510
3520
3530
3540
3550
3560
3570
3580
35~0

3600
3610
3620
3630
3640

I\l
ill

~
C
(j)
c
en
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»
2
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i
b
~
o
o
3
1)
C
ets·

CD



:t> B76B ,BYTE SBB,SBB,Sff,Sff 157B .BYTE SfC,SfC,Sff,Sff
C B77B ,BYTE Sff,Sff,Sff,Sff 158B ,BYTE SCB,SBB,SBB,SBB
GJ 8788 ,BYTE S88,S88,S88,Sff 15'8 .BYTE SCB,SC8,SC8,SC8
C 8n8 .BYTE Sff,Sff,Sff,Sff 1688 ,BYTE S8B,S8B,S8B,S8BUl

8888 .BYTE S88,S88,S88,S88 1618 .BYTE S8B,S8B,S8f,SBf--j

~ 8818 .BYTE Sff,Sff,Sff,Sff 1628 .BYTE S8f,S8f,S8f,S3f
8828 .BYTE S88,S88,S88,S88 1638 .BYTE S3f,S3f,Sff,Sff

Z 8838 .BYTE S88,Sff,Sff,Sff 1648 .BYTE S88,S88,SB3,S83
~ BB48 .BYTE SBB,SBB,S8B,SBB 1658 .BYTE SB3,SBf,SBf,S3f
j- BB5B .BYTE S88,SBB,Sff,Sff 166B .BYTE SBB,S3B,SBC,SBf

b B86B .BYTE SBB,S8B,SBB,SBB 167B .BYTE S2f,S2f,SBB,SBB

LISTING 4: ASSEMBLY B87B .BYTE S8B,SBB,S8B,Sff 1688 .BYTE SBf,S8f,SBf,SCf
~ B888 .BYTE SCB,SCB,SfB,SfB 16'B .BYTE Sff,Sff,Sff,Sff
0 B8'B .BYTE SfC,SfC,Sff,Sff 178B .BYTE SBC,S3C,SfB,Sff
0 B'BB .BYTE SfB,SfB,SfB,SfB 171B ,BYTE Sff,Sff,Sff,Sff
3 810B SAVE"0:CAPITAL3.H65 BnB .BYTE SfC,SfC,SfC,SfC 172B .BYTE SBB,SBB,SBB,SBB

U B11B BnB .BYTE SB3,SB3,SBf,SBf 173B .BYTE SfC,SfB,SBB,SBBc
.BYTE Sff,Sff,Sff,Sffet 0120 -------------------i BHB .BYTE S3f,S3f,Sff,Sff 1748

S·
B130 CAPITAL! 0'4B .BYTE SOf,SOf,SOf,SBf 175B ,BYTE Sff,SfB,SC8,SCBlO ,

1760 .BYTE Sf8,SCB,S8B,SBB0140 redefined char. , 0'50 .BYTE S3f,S3f,S3f,S3f
177B .BYTE SBB,S8B,SOB,SBBB150 set for the HAP , 0'6B .BYTE Sff,Sff,SfC,SfC
178B .BYTE Sff,Sff,Sff,SffB16B , 0'7B .BYTE SfC,SfO,SfB,SCB

0170 b~ Barr~ Kolbe ; 0'8B .BYTE SfC,SfC,SfC,SfC lnO .BYTE Sff,Sff,Sff,SfC
0180 , BHB .BYTE SfB,SfB,SfB,SfB 18BO .BYTE Sff,SBf,SBf,SBf
BHB -------------------; 1000 .BYTE Sff,Sff,SBf,SBf 1818 .BYTE SAf,S2f,S2B,SOA
B2BB lBl0 .BYTE SAf,S2f,S2B,SBB 182B .BYTE S3f,S3f,S3f,S3f
0210 includes Most of a character 102B .BYTE SBf,SBf,SBf,SBf 183B .BYTE S3f,S3f,Sff,Sff
0220 set for ANTIC Mode 4. 103B .BYTE S2f,S2f,S2f,S2f 184B .BYTE SfC,SfC,SfB,Sf8
023B lB4B .BYTE Sff,Sff,Sff,Sff 185B .BYTE SfC,SfC,Sff,Sff
024B ,BYTE SOO,SOO,SOO,SOO 1050 .BYTE Sff,Sff,Sff,SAA 1868 .BYTE SOO,SBB,SBB,SBB
025B .BYTE SOO,SOO,SOO,SOO lB6B .BYTE Sff,Sff,Sff,Sff 187B .BYTE SB3,SBf,S3f,Sff
026B ,BYTE SfO,Sf5,S07,S07 107B .BYTE Sff,Sff,SAA,SAA 188B .BYTE SBBiS03,S8f,S3f
027B .BYTE S07,S07,Sf5,SfO lB8B .BYTE Sff,Sff,Sff,Sff 18'B .BYTE Sff,Sff,Sff,Sff
028B .BYTE S7f,S5f,S07,S07 lB'B .BYTE Sff,SAA,SAA,SBB l'OB .BYTE SBB,SBO,SOO,SBO C)02'0 .BYTE S07,S07,S5f,S7f 11BB .BYTE SBf,SBf,SBf,SBf H1B ,BYTE SB3,SOf,S8f,S3f
030B .BYTE SfO,Sf7,SOf,SOf 1110 .BYTE SBf,SBf,SBf,SBf l'2B .BYTE SfB,SfB,SfB,SfO
0310 .BYTE SOf,SOf,Sf7,SfO 1120 ,BYTE SA8,SA8,S08,SOB H30 .BYTE SCB,SCO,SCB,SCB QOUB .BYTE S7f,SOf,Sf7,Sf7 1130 ,BYTE S08,S08,SBB,SBB 1'48 .BYTE SAA,SAA,SBB,SOO
OHB .BYTE Sf7,Sf7,SOf,S7f 114B .BYTE SfE,SfA,SfB,SfB 1'50 .BYTE SBB,SBB,SBB,S08 -c034B .BYTE S05,S05,S07,S07 115B .BYTE SCB,SCB,SCB,SC8 H6B .BYTE SBA,SBA,SBB,S08
0350 .BYTE S07,S07,S05,S05 1160 .BYTE SCf,SCf,SCf,SCf H7B .BYTE S08,SB8,S8B,S08 --936B .BYTE S57,S57,S07,S07 1170 .BYTE SCf,SCf,S3f,S3f 1'80 .BYTE S82,S82,S88,S88 ...8378 .BYTE S07,S07,S57,S57 118B .BYTE S3f,S3f,S3f,S3f lH8 . BYTE SBB,S08,SBB,SBB
038B .BYTE Sff,SfA,SEA,SEB lHB .BYTE Sff,Sff,Sff,Sff QB3'B .BYTE SEB,SEB,SEA,SfA 120B .BYTE Sff,Sff,Sff,Sff
B4BB .BYTE SFf,SAf,SAf,SEf 121B .BYTE S3f,S3f,S3f,S3f -0410 .BYTE Sff,SEf,SAf,SAf 122B .BYTE Sff,Sff,Sff,Sff .-B420 .BYTE S55,S55,S55,S55 123B ,BYTE Sff,Sff,S3f,SOf
0438 .BYTE S55,S55,S55,S55 124B .BYTE SfB,SfB,SfB,Sf8
OUB .BYTE S55,S55,S55,S6' 125B .BYTE SfB,SCB,SCB,SBB
045B .BYTE S6"S55,S55,S55 1268 .BYTE SfC,SfC,SfC,SfC

LISTING 5: ASSEMBLYB46B .BYTE Sff,SEA,SEE,SfE 127B .BYTE SfC,SfC,SfC,SfC
047B .BYTE SfE,SfE,SfE,SfA 128B .BYTE SB3,SB3,SB3,SB3
048B .BYTE Sff,SAB,SBB,SBf 12'B .BYTE SOf,SOf,SBf,SOf
04'8 .BYTE SBf,SBf,SBf,SAf 13BB .BYTE S3f,S3f,S3f,S3f 8108 ;SAVE"0:CAPITAL4,H65
858B .BYTE Sff,SAB,SEB,SEA 131B .BYTE Sff,Sff,Sff,Sff 8118 ;
8518 ,BYTE SEA,SEB,SEB,SAB 1328 .BYTE SC8,SC8,SC8,SC8 0120 ;------------------;8528 .BYTE SFf,SEA,SEB,SAB 1338 .BYTE Sf8,Sf8,SfC,Sff 8138 ; CAPTIAL!
8538 .BYTE SAB,SEB,SEB,SEA 1348 .BYTE S83,S83,S83,S83 0148 ;
854B .BYTE Sff,SfE,SEA,SEB 1358 .BYTE SOf,S8f,S3f,Sff 0150 ; PHG & U.S.A. HAP
0550 .BYTE SEA,Sff,SEA,SfE 136B .BYTE SCO,SCB,SCB,SC8 8168 ;
856B .BYTE Sff,SBf,SAB,Sff 137B .BYTE SC8,SC8,SC8,SC8 0178 ; b~: Barr~ Kolbe
B57B .BYTE SAB,SEB,SAB,SBf 1388 .BYTE S83,S83,S83,S03 8180 ;
B58B .BYTE S05,SOf,SOf,SOf 13'8 .BYTE S83,SB3,S83,S03 81'8 ;------------------;
05'0 .BYTE SOf,SOf,SOf,S05 1408 .BYTE SBB,S80,S88,S03 0288 ;
0608 .BYTE S57,Sf7,Sf7,Sf7 141B .BYTE S03,SOf,S8f,S3f 0218 ;set up PHG
8618 .BYTE Sf7,Sf7,Sf7,S57 1428 .BYTE SfB,SfC,Sff,Sff 822B ;
062B .BYTE Sff,SEA,SEB,SEB 1438 .BYTE SfC,Sff,SfC,SfC 0230 SETPHG LOA "S3E ;enable PHG
0638 .BYTE SEB,SEB,SEA,SEA lUB .BYTE Sf8,SfC,SfC,SfC 0240 STA SOHCTL
0648 .BYTE Sff,Sff,Sff,Sff 145B .BYTE SfC,SfC,SfC,SfB 8258 LOA "1 ;set priorit~
B65B .BYTE Sff,SEf,SAf,SAf 1468 .BYTE SfC,Sf8,SC8,SC8 026B STA GPRIOR
0660 .BYTE S5f,S5f,S5f,S5f 1478 .BYTE S88,S88,S88,S8B 0270 LOK "3 ;set size to 8
B678 .BYTE S5f,S5f,S5f,S5f 1488 .BYTE SfC,SfB,SfB,SfB 028B LOA "B
068B .BYTE Sf5,Sf5,Sf5,Sf5 14'8 .BYTE SCO,SC8,SC8,SC8 OH8 STA BOL
86'8 ,BYTE Sf5,Sf5,Sf5,Sf5 158B .BYTE SC8,SCB,SCB,SC8 8308 PLS STA SIZEPO,K
0700 .BYTE SEf,SBf,Sff,SfB 151B .BYTE SfO,Sf8,SfC,SfC 8318 OEK
8718 .BYTE SEE,SBf,SfE,Sff 1528 .BYTE SCB,SCB,Sf8,SfB 032B BPL PLS
872B .BYTE Sff,Sff,Sff,Sff 153B .BYTE Sf8,SfC,SfC,SfC 033B LOA "3
B73B .BYTE Sff,Sff,Sff,Sff 1548 .BYTE SfC,SfC,SfC,SfB B34B STA GRACTL

I\) I B748 .BYTE SOB,Sff,Sff,Sff 1558 .BYTE SfB,Sf8,SC8,SCB 0358 LOA" )PHB ;set PHG base
(D B758 .BYTE Sff,Sff,Sff,Sff 1560 .BYTE SfC,SfB,SC8,SfO 8368 STA PHBASE



;Entrl/ point While Plal/ing

,
;put P,fH on screen

,
;Se~ Token Colors

Ini~iall~ pu~ Pla~ers (Tokens)
benea~h ~he OICE

n
Q
-C--...
Q---

is i~ LUCK
HILTON, TAll
CAP GAINS

wai~ a li~~le

shOW naMe
done Moving?
no
ge~ loca~ion

show ~oken

Make a sound
pl~r U
see if on $
no
scroll Message

inext personls
iMDue

;rese~ ROLL DICE
;pll/r U
ilocation
;ifitis$
jother specials?
ishOW naMe
;nex~ pl~r

;onll/ 0-3

;add 12G ~o

;pla~er

NOW JSR RESROL
LOll PNUH
LOA PTHPO,1l
BEQ COU
JSR CKHES

COU JSR SHWPUR
NllP INC PNUH

LOA PNUH
ANO U3
STA PNUH
JHP ENTRY

,
OEfP8 LOll U8 define

LOY PY8 pla~er 8
Of8 LOA P80Ef,1l verticaill/

STA P8,Y
INY
INII
CPll #13
BNE Of8 ;and set i~s

LOA Pll8 ;horizon~al

,
iFour routines to define
leach of ~he four pla~ers

;verticaill/ & horizon~alil/

,
CLRPHG LOll U8

TIIA
CPl STA P8,1l

STA Pl,K
STA P2,K
STA P3,K
INK
BNE CPl
LOll U3 ;pu~ pll/rs off

CP2 STA HPOSP8,11 ;screen
OEY
BPL CP2
RTS

,
;don~ wait on specials

;Clear PHG HeMOrl/

LOY U3
SCH CHP SPLC,Y

BEQ NOW
OEY
BPL SCH

,
;This is a square tha~ requires
i41 transaction, so we reMove
;~he P,fH and call ~he TRANS
;rou~ine. Then we res~ore ~he

;HAP screen displal/ and loop.

JSR WAITKEY wait or kel/
JSR CLRPHG reMove PHG
JSR TRANS go ~o TRANS

,
;NOW is en~rl/ spo~ frOM T_OK

SUI PliO, II
LOA PTHY,Y
STA PYO,1l

OJSR JSR OEfPO
JSR BEEP
LOll PNUH
LOA PTHPO,1l
BNE HKK
LOll UO
JSR HESSAG
LOA U12
LOY PNUH
JSR AOO

HKK JSR WAIT
JSR SHWPRP
LOA SQRS
BNE HAIN
LOll PNUH
LOA PTHPO,1l

H~O

2000
2010
2020
2838
2840
2858
2868
2078
2888
28~8

2108
2118
2128
2138
2148
2158
2168
2178
2180
2H8
2288
2218
2228
2238
2248
2258
2268
2278
2288
22n
2380
2318
2328
2338
2348
2358
2368
2370
2388
23~8

2488
2418
2428
2438
2440
2458
2468
2470
2480
24~8

2588
2518
2528
2538
2548
2558
2568
2578
2580
25~8

2688
2610
2628
2638
2648
2658
2668
2678
2680
26~0

2788
2718
2728
2738
2748
2758
2768
2778
2788
27~8

find new
position of
~oken(Pla~er)

U2
use as index
o ou~ line
20 bl/~es

save Y
20 bl/~es,fline

sUb~ frOM 20

# ~o Move
erase token
pll/r #
next square
all the wa~

around l/e~?

no
~es reset ~o 8

;ge~ pl~r U
ialive?
iSles
ina do nex"t
;pu~ pl~r naMe
ion screen

GNC

GNL
SUY
U20

SUY
A

UH
UO
PLRN,Y

GNP
U53 ;' UP •
PLRN+l,1l
U48
PLRN+2,11
CONSOL ;wait for
U3 ;OPTION
SCC
ROLOIC ;rol] 'eM

U5~ ;pu~ '[U]'
PLRN-4,1l Jon screen
U61
PLRN-2,1l
PNUH ;get pll/r U

U$ll ;for screen
PLRN-3,1l ;shOW U
(SCR),Y nex~ ~he naMe
GNU done on 8
ASC2IC INT code
PLRN,1l shOW char

PNUH
ONBRO,1l
HUl
NllP
U8
ll~,ll

SCR
U }NAHE8Uf
SCR+l
(SCR),Y ;ge~ leng~h

GNE ; of naMe

LOA PNUH ;pll/r U
ASL A ;x2 for ~able

TAll
LOA ETAS,K ;erase table
STA EJSR+l
LOA ETAB+l,1l
STA EJSR+2
LOA OTAB,Il ;define ~able

STA OJSR+l
LOA OTAB+l,1l
STA OJSR+2

,
HAIN DEC SQRS
EJSR JSR ERSP8

LOll PNUH
INC PTHP8,11
LOA PTHP8,11
CHP U36
BNE HOK
LOA UO
STA PTHP8,11

HOK LOA PTHP8,11
TAY
LOA PTHll,Y

LOA U <OLI ;se~ up OLI
STA UOSLST
LOA U }OLI
STA UOSLST+l
JSR SHOWPH ;pu~ ~okens on

LOll
LOA
8NE
JHP

HU1 LOY
LOA
STA
LOA
sa

GNL LOA
BEQ
INY
BNE

GNE STY
LOA
SEC
SBC
LSR
TAll
LOY
LOA

GNC STA
DEY
BPL
INY
LOA
STA
LOA
STA
LOA
CLC
AOC
STA

GNP LOA
BEQ
JSR
STA
INII
INY
BNE

GNU LOA
STA
LOA
STA

SCC LOA
CHP
BNE
JSR

,
;Hove the Tokens

1180
IHO
1288
1218
1228
1238
1248
1258
1268
1278
1288
In8
1388
1318
1328
1338
1348
1358
1368
1378
1388
IH8
1488
1418
1428
1438
1448
1458
1468
1478
1488
14~8

1588
1518
1528
1538
1548
1558
1568
1578
1588
15'8
1688
1618
1628
1638
1648
1658
1668
1678
1688
16~0

1788
1718
1728
1738
1748
1758
1760
1778
1788
In8
1888
1818
1828
1838
1848
1858
1868
1878
1888
18~8

1'88
H18
H28
H38
IH8
H58
H68
1'78
H88

rese~ PHG
for HAP
screen

iinitial harz
iPosition

;pla~er 1
istarts

; ver~ical pos

;clear deciMal
jreset stack

;redo tables
;ini~ snd
i5hOW intra
;se~ up PHG
;clear PHG MeM
;show $ line
; DICE Mesg
iShOW ·free l

U3
PCLR,1l
PCOLRO,1l
UO ;all begin a~

PTHPO,1l ;'S~ock Harke~'

PCl
UO
PNUH

LOll
LOA
STA
LOA
STA
OEll
BPL
LOA
STA

PCl

RSTPHG LOA U$3E
STA SOHCTL
LOA Ul
STA GPRIOR
RTS

LOll U3
PPS LOA U$78

STA PY8,11
LOA IllP,1l
STA P1l8,1l
DEll
BPL PPS

,
;Initial II Posi~ions of Tokens

IllP .BYTE $60,$68,$78,$78

,
;Entr~ poin~ Of HAP Moves
;
ENTRY LOA # <OL ;displa~ lis~

STA SOLSTL
LOA # }OL
STA SOLSTL+l
LOA # }CSET ;char. set
STA CHBAS
JSR RSTPHG ;rese~ PHG
LOll U4 ; get HAP

HCl LOA HAPCL,1l ;colors
STA COLOR8,11
DEll
BPL HCl
LOA U8 ; OLI c n~r
STA BOL
STA AHOUNT+l ;safet~

,
SHOWPH LOA ONBRO lis '1' alive?

BEQ Jl nope
JSR OEfPO show '1'

Jl LOA ONBRO+1 '2' on?
BEQ J2 etc.
JSR OEfPl

J2 LOA ONBRO+2
BEQ J3
JSR OEfP2

J3 LOA ONBRO+3
BEQ J4
JSR OEfP3

J4 RTS

,
fAKE CLO

LOll U$ff
TIIS
JSR INITAS
JSR SNOOff
JSR INTRO
JSR SETPHG
JSR CLRPHG
JSR fORHOOL
JSR RESROL
JSR SHWPUR

8378
8388
8H8
8488
8418
8428
8438
8448
8458
8468
8478
8488
84~8

8588
8518
8528
8538
8548
8558
8568
8578
8588
85~8

8688
8618
8628
8638
8640
8658
8668
8678
8688
86~8

8788
8718
8728
8738
8748
8758
8768
8778
8788
8n8
0888
8818
8828
8838
0848
8858
8868
8878
8888
88~8

8~88

8n8
8n8
8~38

8~40

8~58

8~68

8H8
8~88

8"8
1888
1818
1828
1830
1048
1858
1068
1878
1888
18'8
1188
1118
1128
1138
1148
1158
1168
1178

wo

~
C
GJ
C

~
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Z
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r
b
~
o
o
3
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C
CT
5·

ea



» 2899 5TA HP05P9 iPosition 3619 .HORD ER5Pl ••29 8NE DTl jdice definition
C 2819 RT5 3629 .HORD ER5P2 .H9 LDK U7 ;table
GJ 2829 ; 3639 .WORD ER5P3 .U9 DT2 LDA el) ,V
C 2839 DEFPl LDK n9 36.9 U59 5TA DICP05-1,K
ill
--i 28.9 LDV PV9+1 3659 ••69 INK

l> 2859 DFl LDA P1DEF,K 3669 Table Of Define Pla~er Routines U79 INV
2869 5TA Pl,V 3679 4489 CPV U6 iJ More

Z 2879 INV 3689 TAB .WORD DEFP9 44'9 BNE DT2
i> 2889 INK 36'9 .WORD DEFPl 4599 LDK n5 inext line
j- 28'9 CPK n13 3799 .WORD DEFP2 4519 DT3 LDA el) ,V

b 2'99 BNE DF1 3719 .WORD DEFP3 4526 5TA DICP05+$2',K
2n9 LDA PK9+1 3729 ; 4539 INK

~ 2n9 5TA HP05P9+1 3739 ;Change Character 5ets in DLI 4549 INV
[) 2n9 RT5 3749 ; 4559 CPV n,
0 2'49 ; 3759 DLI PHA 4569 BNE Dn
3 2'59 DEFP2 LDK U9 3769 LDA BDL jwhich DLI? 4579 5TA CON50L ;clear CON50L

1) 2'69 LDV PV9+2 3779 BNE BL2 ;not 1st 4589 J5R WAIT
C 2'79 DF2 LDA P2DEF,K 3789 LDA n >H5ET ;switch to .5'9 LDA CON50L iwait forCT
S' 2'89 5TA P2,V 3n9 5TA CHBA5E Jour ROH set 4699 CHP n5 ;5ELECT

lO 2"9 INV 3899 5TA W5VNC 4619 BNE ROLDIC ;keep rollin'
3999 INK 3819 LDA U$82 ;change colors .629 RT5
3919 CPK U13 3829 5TA COLPF2 ;blue .639 ;
3929 BNE DF2 3839 LDA n$DA ;bright green 4649 ;Get RandoM DICE Throws
3939 LDA PK9+2 3849 5TA COLPF1 .659 ;
39.9 5TA HP05P9+2 3859 LDA n$E6 ;Orng Green 4669 GETRND LDA RANDOM ;onl~ 9-5
3959 RT5 3869 5TA COLPF3 .679 AND U7
3969 ; 3879 INC BDL ;next DLI 4689 CHP U6
3978 DEFP3 LDK U8 3889 PLA iroutine 46'9 BC5 GETRND
3888 LDV PV8+3 38'9 RTI 4788 TAK ;current throw
38'8 DF3 LDA P3DEF,K 3'88 BL2 CHP Ul ;next DLI? .719 CLC
3189 5TA P3,V 3n8 BNE BL3 ino .728 ADC 5QR5 ;8-5
3118 INV 3n8 LDA UHONEV_CLR ;color 4738 5TA 5QR5
3128 INK 3n9 5TA W5VNC ;for $ line 4748 INC 5QR5 ;1-6
3138 CPK U13 3,.9 5TA COLPF2 4758 TKA

03U8 BNE DF3 3'58 LDA U8 ;backgrnd 4768 A5L A ;x2 for table
3158 LDA PK8+3 3'68 5TA COLBK iscan line 4778 TAK
3169 5TA HP05P8+3 3'78 INC BDL ;next DLI 4788 LDA RTAB,K ;get right C3178 RT5 3'88 PLA .n8 5TA L ;b~tes for
3188 ; 3"8 RTI .889 LDA RTAB+l,K ;DICE

-C31'8 ;Four routines to erase each 4889 BL3 LDA UHONEV_CLR ;bOttOM 4819 5TA L+l
3289 ;of the four pla~ers 4818 5TA W5VNC jaIl one 4828 RT5
3218 ; .828 5TA COLBK ;color .838 ; --3228 ER5P8 LDV PV8 get vert. • 838 PLA 48.8 ;Wait a few jiffies ..
3238 LDA U8 position .9.9 RTI .858 ; C3U8 LDK U12 erase the 4958 ; 4868 WAIT LDA U8
3258 EP8 5TA P8,V 13 b~tes 4968 ;Roll DICE with OPTION .878 5TA RTCLOK -3268 INV 4978 ;stop theM with 5ELECT .888 WA LDA RTCLOK --3278 DEK 4989 ; 48'9 CHP U6
3288 BPL EP8 49'9 ROLDIC LDA U8 ;sqrs=n to Move .'99 BCC WA
32'8 RTS 4199 STA 5QRS U19 RTS
3398 ; U18 JSR GETRND ;get randoM U .n8 ;
3318 ERSPl LDV PV8+1 4128 LDK U8 inow show it 4'38 ;Wait for 8 seconds or until
3328 LDA U8 U38 LDV U8 ;on DIE U 1 4'.8 ;a ke~ is pressed.
3339 LDK U12 4U8 DRl LDA el) ,V ;Move 3 b~tes .'58 ;
33.8 EPl STA Pl,V U59 5TA DICPOS-$27,K lt~ .'68 WAITKEV LDK U$FF ;clear CH
3358 INV U68 INK ;screen:x is U78 5TK CH
3368 DEK 4178 INV ;offset .'88 LDA CH ;read ke~board

3378 BPL EPl U88 CPV U3 ."8 CHP U$FF ;unitl released
3388 RTS .H8 BNE DRl 5988 BNE WAITKEV
33'8 ; 4288 LDK U8 iMove 3 More 5918 LDA U8 ;set clock
3.88 ERSP2 LDV PV8+2 .218 DR2 LDA el) ,V ;1 line down 5928 STA RTCLOK
3U8 LDA U8 .228 STA DICP05+1,K 5838 STA RTCLOK-l
3U8 LDK U12 .238 INK 59.8 WK LDA CH ;ke~ pressed?
3.38 EP2 STA P2,V .248 INV 5958 CHP U$FF
3..8 INV 4258 CPV U6 5968 BNE WTDON ;~es-exit

3.58 DEK .268 BNE DR2 5878 LDA RTCLOK-l ;no see if
U68 BPL EP2 .279 LDK U9 ;& 3 More 5988 CHP U2 itiMe is up
3H8 RTS .288 DR3 LDA el) ,V 58'8 BCC WK
3.88 ; .7'8 STA DICPOS+$2',K ;another 5188 WTDON STK CH ;clear CH
3.'9 ER5P3 LDV PV9+3 H88 INK ;line down 5118 RTS
3509 LDA U8 .318 INV 5128 ;
3518 LDK n12 H28 CPV U, 5138 ;Initialixe Sound Registers
3529 EP3 5TA P3,V H39 BNE DR3 5U8 ;
3539 INV H.9 J5R GETRND ;now do 2nd 5158 5NDOFF LDK n7
3549 DEK 4358 LDV U8 ; DIE 5168 LDA U8
3559 BPL EP3 H69 LDK U5 iMove x over 5179 5Nl 5TA AUDF1,K
3569 RT5 .379 DTl LDA el) ,V 5189 DEK
3579 ; .389 5TA DICP05-$27,K 51'9 BPL SNl
3589 ;Table of Erase Players Routines 43'9 INK 5299 5TA $D298

£'21
35'9 ; U99 INV 5219 RT5
3699 ETAB .WORD ER5P9 U19 CPV U3 ;3 b~tes froM 5229



Check for Scolling Message

,
SCTAB .BYTE 48,88,128

,
HESSAG LOA SCTAB,X ;how far ~o

,
;NuMber of bl,l~es ~o scroll

n
Q
-c--...
Q---

righ~ side
box
nex~ proper~l,I

go ~hru all
36-first
ge~ i~s

screen loca~ion

jright side

jdouble,free?
jno

;double,bough~

;~hick,righ~

ithick circle
;lef~ side

;righ~ side

icircle
;lef~ side

jdone
;l=singl,bough~

;~hick box,lef~

;8=single free
;lef~ side box

S38,SE8,$E6,$E4,$~4

S44,Sf4,SA4,SA6,SA8
SAA,SAC,SAE,SBO,SB2
SB4,SB6,$06,S56,$58
S5A,S5C,S5E,SAE,SfE
SfC

S71,S72,S72,S72,S72
S72,S72,S72,S72,S72
S72,S71,S71,S71,S71
S71,S78,S78,S78,S79
S78,S78,$78,$70,S78
S78,S79,S71,S71,S71
S71,S71,S71,$71,S71
S71

SHH

;X2 for ~able

PRPTAB,X ;ge~ naMe
L
PRPTAB+l,X

IIS2A
(l), Y
fJ

IIS2E
(l), Y
fJ
112
fL
118
IIS2B
(l), Y

IIS2C
(l) ,Y
fJ
113
fJ
119
IIS2~
(Ll, Y

IIS3A
(l) ,Y

SCL,X
L
SCH,X
L+l
REfTAB,X ;find OU~ i~s

fJ ;s~a~us: special
fI
119
IIS3~
(l) ,Y

III
fK
IIS20
119
(l) ,Y

.BYTE
,BYTE
.8YTE
.BYTE
.BYTE
.BYTE

.BYTE

.BYTE
,BYTE
,BYTE
.BYTE
.BYTE
.BYTE
.BYTE

LOA
STA
LOA
STA
LOA
BHI
BNE
LOY
LOA
STA
INY
LOA
STA
OEX
BPL
RTS
CHP
BNE
LOA
LOY
STA
INY
LOA
STA
BNE
CHP
BNE
LOY
LOA
STA
INY
LOA
STA
BNE
CHP
BNE
LOY
LOA
STA
INY
LOA
STA
BNE

If a propertl,l is bough~

show i~ wi~h a ~hicker

box Dr circle. Each sl,lMbol
is 2 ANTIC 4 charac~ers Wide,

,
SCH

SHHPUR LOX 1135

SHHPRP JSR CLRPRP ;clear line
LOA II (PRPLIN ;poin~ ~o

STA TWIN ;line in
LOA II )PRPLIN ;displal,l
STA TWIN+l ;lis~

LOX PNUH ;pll,lr II
LOA PTHP8,X ;ge~ prop II
ASL A
TAX
LDA
STA
LDA

,
;Show ~he Proper~l,I NaMe as
;l,IOU go bl,l i~.

SHH

6850
6860
6870
68BO
68~8

6~08

6'18
6'79
6n9
6~49

6~59

6~60

6~79

6~89

6~~9

7980
7810
7020
7038
7049
7858
7869
7978
7880
70~0

7199
7118
7128
7138
7148
7158
7168
7179
7188
7H8
7299 fJ
7210
7228
7239 fI
7248
7259
7268
7278
7289
72~8

7388
7319
7328 fK
7338
7340
7350
7368
7379
7398
73~8

7408
7419 fL
7428
7439
7449
7459
7469
7479
7489
74~9

7588
7518
7528
7539
7549
7558
7569
7579
7589
75~8

7698
7618
7629
7638
7648
7658

,
RTAB .HORO ONE

.HORO THO

.HORO TRE

.HORO fOR

.HORO flU

.HORO SIX

,
jOice Definition Tables

JHP HJH
NTAX INX ;uacation=2

CHP 1111 ;HOGG III
BED HJH
CHP 1126 ;HOGG 112
BED MJH
RTS ; done

HJH JHP HESSAG ;go scroll

,
;These are ~he Horizon~al

;posi~ions of ~he Plal,lers

PTHX .BYTE S~8,S~8,S~0,S88
,BYTE S80,$78,$70,S68
.BYTE $60,S58,S50,S50
.BYTE S48,$40,$49,S48
.BYTE S40,$40,S48,S50
.BYTE S58,$60,S68,S70
.BYTE S78,S80,$88,S88
.BYTE S88,S~0,S~8,SAO

.BYTE SA8,SA8,SAB,SAO

,
;These are ~he Token Oefini~ions

POOEf .BYTE S60,SEO,S60,S60
.BYTE S60,SfO,SOO,S3C,S3C
.BYTE S3C,S3C,S3C,S3C

Pl0Ef .BYTE S38,S6C,S9C,S18
.BYTE S30,$7C,$00,$3C,S3C
.BYTE S3C,S3C,S3C,S3C

P20Ef .BYTE S7E,S8C,$18,SOC
.BYTE S66,S3C,S09,$3C,S3C
.BYTE $3C,S3C,$3C,$3C

P30Ef .BYTE SlB,SlB,SlF,Slf
.BYTE S03,$03,$00,$3C,S3C
.BYTE S3C,S3C,S3C,S3C

,
;These are ~he Uertical
;positions of the Plal,lers

PTHY .BYTE $78,S88,S8B,S88
.BYTE S88,S88,$88,$88
.BYTE $8B,S88,S88,S78
.BYTE S78,S78,S68,S58
.BYTE S48,S38,$38,S38
.BYTE S38,S38,S38,$38
.BYTE S38,S38,S38,S48
.BYTE S58,S58,S58,S58
.BYTE S58,S68,S78,S78

ONE .SBYTE "OOOOROOOO"
THO ,SBYTE "ROOOOOOOR"
TRE ,SBYTE "ROOOROOOR"
fOR ,SBYTE "ROROOOROR"
flU .SBYTE "ROROROROR"
SIX .SBYTE "RORRORROR"

seL .BYTE SfA,S4A,S48,$46,S44
.BYTE $42,S40,$3E,$3C,$3A

,
;The HAP colors and ~he

;TOKEN colors

MAPCL .BYTE S4E,$AO,Sf4,$EO,$82
PCLR .BYTE S02,$42,S7A,SC6

;These are ~he low and hi bl,ltes
jOf the screen position of each
;propertl,l square on ~he HAP

6040
6050
6060
6070
6080
60~0

6100
6110
6120
6130
6140
6150
6160
6179
6180
61~0

6200
6210
6220
6230
6249
6250
6260
6279
6289
62~9

6300
6310
6320
6330
6349
6350
6360
6370
6389
63~0

6409
6410
6420
6439
6440
6459
6460
6479
6480
64~0

6500
6510
6529
6539
6540
6550
6560
6570
6580
65~0

6600
6610
6620
6630
6640
6650
6660
6670
6680
66~0

6700
6710
6720
6730
6740
6750
6760
6770
6780
6HO
6800
6810
6820
6830
6840

coun~down

no~ done
reset: line
eXi~

scroll
save i't
rese~ line
coarse scroll

~hiS is a
~ax break
for the poor

idecrease cn"tl"
;wai~ a jiffl,l
;done l,Ie~?

jna
;wait 8 sees
;aMoun~ ~o

; scrOll back
;do ~he back
; ward scoll ing

;pll,lr IIPNUM

PTHP8,X Which prop
III for scroll
1117 ~axes?

NTAX no
CASH,Y if ~axes

L diu cash bl,l
CASH+l,Y ;8 and
L+l sUb~rac~

L+l frOM cash
L if able ~o

L+l o~herwise

L jUs~ exi ~
L+l
L
CASH,Y

L
CASH,Y
CASH+l,Y
L+l
CASH+l,Y
fORMOOL ;Show new S
III ;now scroll

KHES LOA
TAX
ASL A
TAY
LOA
LOX
CHP
BNE
LOA
STA
LOA
STA
LSR
ROR
LSR
ROR
LSR
ROR
LOA
SEC
SBC
STA
LOA
SBC
STA
JSR
LOX

,
;Scroll Messages for Special
;Proper~ies. X = MSg II

;Make a BEEP sound

BEEP LOA IIS85
STA AUOfl
LOA IISA8
STA AUOfl+l
JSR WAIT
LOA 118
STA AUOfl
STA AUOfl+l
RTS

PHA
STA SCNT
JSR RESROL

SC4 INC TWIN
BNE SCl
INC TWIN+l

SCl OEC SCNT
JSR Jlff
LOA SCNT
BNE SC4
JSR WAITKEY
PLA
STA SCNT

SC3 OEC TWIN
JSR Jlff
LOA TWIN
CHP IISff
BNE SC2
OEC TWIN+l

SC2 OEC SCNT
BNE SC3
JSR RESROL
RTS

,
;reset ~he ROLL OICE Message

RESROL LOA II (RLMES
STA TWIN
LOA II )RLHES
STA TWIN+l
RTS

5238
5248
5258
5268
5278
5288
57'8
5398
5318
5328
5338
5348
5358
5368
5378
5388
5H8
5498
5418
5428
5438
5448
5458
5468
5478
5488
54~8

5588
5518
5528
5538
5548
5558
5568
5579
5588
55~8

5698
5618
5628
5639
5648
5658
5668
5678
5688
56~8

5788
5718
5729
5738
5748
5759
5769
5778
5788
5H8
5889
5818
5828
5839
5849
5858
5869
5879
5888
58~9

5~89

5'18
5'78
5n8
5~48

5~58

5~68

5~78

5~88

5"8
6988
6918
6829
6839

w
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,
;The Propert!l NaMes

,
;The Look-Up Table for each
;square on the MAP board.
;* Marks thl! doubles

,
;Clear Propert!l 5how Line
,
CLRPRP LDK 1t3'

LOA ItO
CPL 5TA PRPLIN,K

OEK
BPL CPL
RT5

,
POl .BYTE "Bar-B-Q Ranch",O
P02 .BYTE "Ringading Phone",9
P03 .8YTE "Crosse!le Cable TV",9
P04 .BYTE "Olde Yorke TiMes",O
P05 .BYTE "5puds Potato farM",9
P86 ,BYTE "Black Gold Oil",9
PO? ,BYTE IIRex Auto corp.II I B
P08 .BYTE "Thredbare Clothing",O
PO, .BYTE "Kolbe's Cheese",O
Ple ,BYTE "Dais!l's Dair!l"18
Pll ,BYTE "Black Jack's Casino"

,BYTE 0
P12 .BYTE "Death Valle!l 5pa",O
P13 .BYTE "AdaMs Apple Orchard"

.BYTE 0
P14 ,BYTE "Sour Grapes Vine!lard"

.BYTE 0
P15 .BYTE "5hort Circuit P & L"

.BYTE 0
P16 .BYTE "Heav!l Water COMpan!l"

.BYTE 0
P17 .BYTE "5t!ltch's Clinic",8
P18 .BYTE "5chappel's 5calpels"

.BYTE 0
Pl' •BYTE "Crosstrax Railwa!l", 8
P20 .BYTE "Drip Dr!l Cleaners",8
P21 .BYTE "Jetstrl!aM Airlines",O
P22 .BYTE "HAL COMputers",O
P23 .BYTE "5l!lMart 5torl!S",8
P24 .BYTE "IOU Penne!ls",9
P25 . BYTE "Wi! t' S Vegetables", 9
P26 .BYTE "Titanic 5hipping",8
P27 .BYTE "5teal 5teelworks",8
P28 •BYTE "5i 1 icon Gulch", 8
P2' .BYTE "Disastrous Insurance"

.BYTE 8
P30 .BYTE "The Luck 5quare",9
P31 .BYTE 9
P32 .BYTE "Capital Gains Tax",9

C)
Q
-c--...
Q---

disaster
Off
lose if

no, force sell
ditto
pa!l
this aMount

i I Trans. COMp'

;costs $19g
Ito inprove

;pl!lr It
ix2

,
IHP_IT LOA IHP,K ;get cur level

CHP tS3 iat Max. level?
BCC OO_IHP ;no

PRINT MAK ;'At Max'
JHP WAITKEY ;exit

DO_IHP LOA RENT,N ;get rent
A5L A ; x2
5TA RENT,K ;saue it
INC IMP,K ;inc level
LOA C05T,K ;add 5 to
CLC ; prop cost
AOC 1t5
5TA C05T,K
LOA Itl0
LDY PNUM
J5R 5UB
JMP T_OK

GIH LDA PNUM ;pl!lr It
ASL A ; x2
TAY
LDA CA5H+l,Y ;see if pl!lr
ONE GIHP ;has $10G
LDA CA5H,Y ;plus $lG
CHP 1t11
DC5 GIHP ;sure
JHP NO_CA5H ;not enuf

GIMP JSR PICK_PROP ;pick a prop
LDK PPROP ;picked prop It
BHI GOUT ;- = none pick
BNE IHP_IT

GOUT RT5 ;0 = no

,
;Make a Pla!ler PAY

,
;Get a Yes or No
;0= !les <> = no,
GETYN PRINT YNTNT; 'Yes No'
GYN J5R GETCH

CHP 1t43 ;a Y
BNE TRYN
RT5

TRYN CHP 1t$23 Jan N
BNE GYN
CMP 1t9 ;forcl! BNE
RT5

,
PAY_RENT J5R GET_RENT ;get rent

PRINT fEE ;print it
LOA 1t9 ; pa!l to
5TA RfLAG ;pla!ler
BEQ JJ55

JU5T_PAY LOA Itl ;just lose $
5TA RfLAG

JJ55 LDA PNUM
ASL A
TAY
LOA CA5H+l,Y ;gl!t CA5H
CHP AMOUNT+l lis it enuf?
BEQ PALO ;check low
BC5 PAY_IT ;!les

PALO LDA CA5H,Y ;enuf low?
CHP AMOUNT
BCC fORCE
BEQ fORCE

PAY_IT LOY PNUM
LOA AMOUNT
J5R 5UB
LOA ItO ;turn
5TA OI5fLAG ;flag
LOA RfLAG ;just
BNE TOK ;<> 0
LOY OWNER ;pa!l owner
LOA AHOUNT ;the aMount
J5R ADD ;add to owner

TOK JHP T_OK ;exit
fORCE LOA Itl ;force sale

5TA OI5fLAG ;of props
JSR HAKE_RAN ;£'lling prices
LOA 5PEEO ;fast gaMe=o

9548
0558
0569
9579
9589
05'8
9699
9619
9629
9639
9649
9659
9669
9679
9689
96'9
9799
9719
9729
9739
9749
9759
8768
8778
8788
9n8
8889
8818
8828
9838
8848
9859
9860
0870
0889
08'9
0'90
ono
0'20
ono

0'48
0'50
0'60
0'70
0'80
9"0
1900
1910
1920
1030
1040
1050
1960
1078
1089
10'9
1100
1119
1120
1130
1140
1159
1160
1179
1189
11'0
1200
1210
1220
1230
1240
1250
1260
1270
1289
12'9
1390
1310
1320
1339
1340

selMart
adaMs apple *
sour grapes *
T (taxMan)
drip dr!l
spud potatoes *
bbq ranch *
jetstreaM air
L Cluck)
phone co
iou penn!ls
threadbare

; H (holida!l)
;kolbe *
;dais!l *
;steal steel
ICrOSse!le TU *
;oldl! !lorke *
;C (Capital tax)
; insurance
;heav!l H20 *
;P&L *

;half It
;get owner
;saMe as landed
ion? no!
;YE5! Hake rent
;=half+half

LDA CPROP ;curr prop
;offSl!t in table

RENT,K ;get rent
AMOUNT ;save
ItO ;0 hi b!lte
AMOUNT+l
KREf,K is this a dbl?
GOTD YE5!

no.

.WORD P23

.WORD P13

.WORO P14

.WORD P31

.WORD P20

.WORD P85

.WORD POl

.WORD P21

.WORD P30

.WORD P82

.WORi> P24

.WORD P08

.WORD P31

.WORO P9'

.WORD Pl0

.WORD P27

.WORD P93

.WORD P04

.WORD P32

.WORD PH

.WORD P16

.WORO P15

i--------------------i

j--------------------i

GET_RENT
TAK
LDA
5TA
LOA
5TA
LDA
BNE
RT5

,
GOTD TAY

LDA WHO,Y
CHP OWNER
BNE ROUT
LDA RENT,Y
CLC
ADC AHOUNT
5TA AHOUNT
LDA AMOUNT+l
ADC ItO
5TA AMOUNT+l

ROUT RT5 ;exit

,
;Get thl! Rl!nt of a propert!l

;5AVEItO:CAPITAL5.M65

, ,
;CAPITAL! 5ubroutines;
;
;b!l: Br!lan 5chappel

,
;Handle an IMproveMent

IMPROUE J5R HAUE_ANY ;own an!l?
BPL IHl ;YE5
RT5 ;none if -

IHl PRINT IHP_TNT; 'IMprOVe?'
JSR GETYN ;Yes/No
BEQ GIH ;9 = !les
RT5 lout

8470
8488
84'0
8500
8518
8528
8538
8549
8550
8568
8578
8588

85'9
8600
8619
8628
8639
8640
8650
8660
8670
8689

LISTING 6: ASSEMBLY
0100
9119
8129
9138
0149
0150
0160
9170
9188
9H9
9299
8219
9229
0239
9249
9259
0269
9278
8289
92'9
9309
0318
9329
9339
0348
9350
0360
9379
9389
93'9
9499
0418
9420
9UO
9449
9459
9469
9478
0489
94'0
9590
9518
9529
9539

posit. on
line,get b!lte
O=done
to INT code
ishow it

;stock Market
wi 1 t veg *
titanic ship*
rex auto
schappl'l *
st!ltches *
L Cluck)
crosstrax rail
black gold oil
HAL cOMputer *
si 1 icon gulch*
H [hOi ida!l)
casino
death valle!l

,
PRPTAB .WORD P31

,WORD P25
• WORD P26
.WORD P07
· WORD P18
• WORD P17
.WORD P30
.WORD PH
.WORD P06
.WORD P22
.WORD P28
.WORD P31
.WORD P11
.WORD P12

5TA L+l
LDY ItO
LDK 1t18

5Pl LDA (U,Y
8EQ 5P2
J5R A5C21C
5TA PRPLIN,K
INY
INK
BNE 5Pl

5P2 RT5

7660
7670
7680
76'0
7700
7718
7720
7738
7740
7750
7760
7770
7780
7nO
7800
7810
7820
7830
7840
7850
7860
7870
7880
78'0
nOB
n18
n20
7no
n40
n50
n60
n70
n80
7"0
8000
8018
8020
8030
8040
8050
8060
8070
8080
80'0
8100
8119
8120
8130
8140
8150
8160
8170
8180
8HO
8200
8218
8220
8230
8240
8259
8260
8270
8280
82'0
8300
8310
8320
8no
8340
8350
8360
8370
8380
8no
8480
8410
8420
8UO
8440
8450
8460

ww
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PICK_PROP LDA CPROP ;sa... e cu.....
STA TPROP ;p..ope ..t!/"
JSR HAUE_ANY ;ha... e an!/?
BPL G_PICK ;!/es
STY PPROP ;no Y=Sff
RTS ;exit

G-PICK LDY"9 ;c!/cle th ..u
PCKI LI>A WHO,Y ;p..ops. WhO

STY CPROP ;owns this one
CHP PNUH ;HE?
BNE PCKU ;no
JSR SHOPROP ;show p..op info
INC PAUSE? ;1 = fast p ..nt
LI>A I>ISfLAG ;disaste..?
BED PCKD ;no

PRINT AHTOWD; 'AMt owed'
LDA AHOUNT ;p.. int aMnt
LI>K AHOUNT+l
JSR PRNUH

PCKD PRINT PICK_HESS ;'pick?'
LI>A I>ISfLAG ;if disaste..
BNE PCKK ;MUSt pick

PRINT PICK_REST ;'ESC'
PCKK DEC PAUSE? ;slow down
PCKK JSR GETCH ;get ke!/

CHP "28 ;ESC?
BNE NOESC ;no
LI>A DISfLAG ;!les,but if
DNE PCKK ;disaste.. -no
LI>A "9 ;if ESC set to
STA CPROP ;9 => none
BED PICK_LU ;lea...e

NO ESC CHP "33 ;SPACE?
BED PCKU ;next one
CHP U12 ;RETURN?
BNE PCKK ;picked one

PICK_LU LI>A CPROP ;get picked
STA PPROP ;p..ope.. t!/
LDA TPROP ; ..esto..e
STA CPROP ;cu... p..op
RTS

o
Q
-a--..
Q---

add to CASH
Luck is 'good'
'You win'
l$nnG'

jexit

;g..ab p..op "
inane

;print 'bad
j luck'

;gi ... e S
i'ta WhOM?

;clea.. scn

JSR GRPROP
BHI Bl
TAK

LI>A " (BAI>
LI>Y " )BAI>
JHP EPRINT

JSR PB ;'Bad luck'
PRINT YD ;'YOU lose'

LDA "111 ; 'S19G'
STA AHOUNT ;lowaMt
LI>K UII ;high aMt
JSR PRNUH ;shOW it
INC RfLAG ;pa!/ to bank
JSR JUST_PAY ;take it awa!l
PLA ;pull ..etu..n
PLA
RTS

JSR GRPROP ;get a p ..op
BMI Gl ;none so
TAK ;gi ... e S
LDA IHP,K ;get le...el
CHP U3 ;at Max?
BCS Gl ;!lUP gi ... e $
INC IHP,K ;inc ..ease it
LI>A RENT,K ;get fee
ASL A ;x2
STA RENT,K ;sa e it
STK TPROP ;sa e p..op "
JSR PG ;'good'

PRINT· YW ;'YoU win'
PRINT AN_IHP ;·iMp..O..... '

LDA TPROP ;get p..op U
ASL A ;x2
TAK ; get naMe
LDA PRPTAB+l,K
TAY
LDA PRPTAB,K
JHP EPRINT ;p.. int & exit

LI>A U19
BNE G2.1

3

Get a fREE IMpro...eMent

;
;Loose 19G

BIA

,
; Wi n 15G f ..ee
,
G2 LDA "15
G2.1 LI>Y PNUH

STA UALUE
JSR ADD
JSR PG

PRINT YW
. "A UALUE
LI>K"9
JHP PRNUH ;print &exit

PRINT GOOD ;p.. int 'good'
RTS

LDA LUCKL,K ;get LUCK
STA LJHP+l ; ..outine
LDA LUCKH,K
STA LJHP+2
LDA "S71>
JSR EPUT
LDA" (P39 ;'LUCK sq'
LI>Y " )P39

I>O_CG JSR INUPROP ;in... e ..se naMe
PRINT YL ;'YoU lose'

LJHP JSR $ffff ;go to ..outine
JHP T_OK ;done

2~79

2~89

2"9
3999
3919
3929
3939
3949
3959
3969
3979
3988
39~9

3199 ** Luck Routines **
3119
3129 Win 19G f ..ee [WOW fo.. HE?)
3139
3149 1
3159
3169
3179
3189
31~9

3299
3219
3229
3239
3249
3259
3269
3279
3289 PG
32~9

3399
3319
3328
3339
3348
3359
3368
3378
3388
33~8

3499
3419
3429
3439
3449
3459
3469
3479
3489
34~9

3599
3519
3529
3539
3549
3559
3569
3579 Bl
3589
35~9

36911
36111
3629
36311
36411
36511
3669
36711
3689 ,
36~1I PB
37911
37111
37211 ,
3739 ;cut the Rent[fee) in half
3749 ;
3759 B2
37611
3779

,
;Own an!/ P..ope .. ties
;Y has p..ope"!1 " 0 .. 9
;+ if p..op owned, - if not
;
HAUE_ANY LDY U35 ;check list

LI>A PNUH get ou.. U
HAUl CHP WHO,Y in table?

BED HAU2 !/es
I>EY
BPL HAUl

HAU2 RTS
,
;Handle LUCK locations

INC REfTAB,K ;been pu..chased
LI>A COST,Y ;get p .. ice
LDY PNUM ;subt..act
JSR SUB ;f.. OM CASH

T_OK PRINT TRAN_OK; 'CoMplted'
JSR WAITKEY ;wait 8 secs
LI>A "9 ;set pa!l to
STA RfLAG ;flag & hi
STA AHOUNT+l ;b!lte of pa!/
RTS ; aMount

DO_LUCK LDK PNUH ;pl!/.. "
LDA PTHP9,K ;cu.. p ..op U
CHP U32 ;cap gainS?
BNE DO_RLUK ;no
LDA " (CAPGNS ;CG ..outine
STA LJHP+l
LDA " )CAPGNS
STA LJHP+2
LDA "S71> ;clea.. scn
JSR EPUT
LDA " (P32 ;CG p..op naMe
LDY " )P32
JHP I>O_CG

DO_RLUK LDK RANDOH ;get .. andoM
CPK "6 ; LUCK
DCS I>O_LUCK

;
GO_SELL JSR PICK-PROP ;pick one

LDA PPROP ;picked
BHI SLU ;none a ...ailable
BNE SELL-IT ;if Sff. 9
LDA DISfLAG ;=none picked
BNE GO_SELL ;fo..ced sell
RTS

5ELL-IT TAK ;which p..op
I>EC REfTAB,K ;sell it in
LDA "Sff ;table, Sff =
STA WHO,K ;no one owns
LDA RANTAB,K ;anothe..
sta cost,K ;wa!l to Make
LI>Y PNUH ;the gaMe
JSR ADD ;add $ to CASH
JHP T_OK. ;done

,
;SDrr!l no CASH

NO_CASH LDA " (NCASH
LDY " )NCASH
JSR EPRINT
JSR WAITKEY ;wait 8 secs
LDA "9
RTS

lsell a Prope.. t!l

WANT_SALE JSR HAUE_ANY ;an!/?
BPL P_SALE ;!les if +
STY PPROP ;Sff if 
RTS

P_SALE LDA I>ISfLAG ;disaste..?
BNE GO_SELL ;!les-sell.

PRINT SELL_TKT ;choice
JSR GETYN ;if not fo ..ced
BED GO_SELL ;sell

SLU RTS

21611
21711
2189
21'9
2299
2219
22211
2239
22411
22511
2269
2278
22811
22~1I

23119
23111
2329
23311
23411
2359
2369
2379
2389
23~9

24911
24111
2429
2439
2449
24511
2469
2479
2489
24~9

25911
2519
2529
2539
2549
2559
25611
2579
2589
25~9

2699
2619
2629
26311
2649
2659
2669
2679
2689
26~9

2799
2719
2729
27311
2749
2759
2769
27711
27811
27~1I

28911
28111
28211
28311
2849
28511
28611
28711
28811
28~9

2~99

2~111

2~29

2nll
H411
2~511

2~69

which Pl!/ ..
cu... p ..op
x2

get p ..op
nex't one
at end?
no-c!/cle
..eset to 8

BUY_HESS ;'Bu!/?'
jChoice
iyes
;don't want to

CPROP

I>EI>
NO_CASH ;'No cash'
WANT_SALE ;sell p ..ops
PPROP ;get p ..op "
JJSS ;ok,t..!/ pa!/

;no p..ops so
;pla!/e.. dies
;tell e ...e ..!/one

PRINT
GETYN
BUYI

U36
PCKI
U9
PCKI

,
BUY_IT

JSR
BED
RTS

,
PCKU LDY

INY
CPY
BCC
LDY
BED

1359 BED
1369 JSR
1379 JSR
1389 LI>A
13~9 BPL
1499 DEI> PLA
1419 PLA
1429 JHP I>EAD
1439 ;
1449 ;Pick a P..ope.. t!/
1459
1469
1479
1489
U~9

1599
1519
1529
1539
1549
1559
1569
1579
1589
15~9

1699
1619
1629
1639
1649
1659
1669
1679
1689
16~9

1799
1719
1729
1738
1749
1758
1769
1779
1789
17'9
1899
1819
1829
1839
1849
1859
1869
1879
1889
18~9

1'99
1'19
1'29
1'39
1~49 j

1~59 ;Handle BU!/ing a p..ope.. t!/
1'69
1'79
1'89
1"9
2999
2919
2929 BUYI LI>A PNUH
2839 LDY CPROP
2949 ASL A
2859 TAK
2969 LDA CASH+l,K ;enuf CASH?
2979 BNE BUY_OK ;!/es
2989 LDA CASH,K ;check low b!/tes
29~9 CHP COST,Y
2199 BCC NO_CASH ;not enuf
2119 BED NO_CASH; "
2129 BUY_OK LDA PNUH ;show Who
2139 STA WHO,Y ;now owns it
2149 TYA
2159 TAK ;shOW it has

continued on page 64
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GALAXlAN
FACEMAKER

ASfEROIDS
DEFENDER
MISSLE COMMAND

NEW CARTRIDGES!
SfAR RAIDERS
E.T.
DIG DUG

EWARRIVALS

5.25" DISKS 20 CENTS EA.'
QTY. PllIC,:
10 &'1.00
100 $29.95

·1000 5200
MAJORfly' ARE L":\1'\OTCIIEI>
CO:\TAlI\lr\G OLn sonWAHE

DOS 2.5 w/manual .. $4,98

810 DRIVES $129.
lit:C'OIUlltJ0T1C't!

lJl\SIC TUTOR $
4 nOOKS 4.98

NEW $ 5
DOS XE .. 9.9

10 10 Tape drive 529.
10' Joystick ext. $ .m) .
Trackball $9.95 .

. SOil I/O Cable. $4.98

850 Interrace $79 98
Scnal. parallel 1{C'C'0I1JI·uollt:d

Brand New

800 BOARDS
• Mother • CPU
• Power • ROM

• 80 Column
• Direct Connect
• Leiter Quality

1027 PRINTER

$79.

1200XL 64K COMPUTER
w/PI\C.MAN $ ~ I""1Il."""=-=" e:::::7 •

Re:condllioned

1050 DISK DRNE

$~k§~~.

$ .89 (mack)
...... 53.98 (Color)

1025 PRINTER
• 80 Column $
• Dot Matrix
• FrictJon(fractor 79 I98
• Direct. Connect FU;condJtJoned

COLOR PRINTER
PLOTTER

$\11N~8
ATTN. DEALERS

PAC-MAN $69
Case of 120 •

Complete with:
• 2 Pen Sets
• 1 Roll Paper
• Power Supply & Cable

EXTRA PEN SETS .

1020

800 48K COMPUTER
w/PAC-MAN $§~",~Qd

CARTRIDGES FOR 800, XL, XE
OASIC CARTRIDGE $4.95
IJASIC TUTOR (4 BOOKS) $4.95
TURMOIL $4.95
PAC·MAN (no box) $4.95
DONKEY KONG (no box) $4.95
GORF (400,800) $4.95
D!;MON ATfACK (400.800) $4.95
DELUXE INVADERS $4.95
JOURNEY TO TilE PLANETS. .. $4.95
SfAR RAIDERS $4.95
MISSLE COMMAND $4.95
ASI'EROIDS $4.95
GALAXJAN $4.95
DEFENDER $4.95
E.T $4.95
~·ACEMAKER $4.95

MATIi ENCOUNTER $7.98
DANCE FANfASY $8.98
LOGIC LEVELS $8.98
MEMORY MANOR $8.98
LINKING LOGIC $8.98
CHICKEN $8.98
CU\IM JUMPER $8.98
DELTA DRAWING $8.98
HEY DIDDLE DIDDLE $8.98
SLIME (400/800) $8.98
ALPHABET ZOO $8.98
ALF $8.98
ADVEl\YfURE CREATOR .. $8.98
DIG DUG $14.95
SKY WRITER $14.95
FOafBALL $14.95

DEFENDER $14.95 BALLBU\ZER 519.!l8
ROBOTRON $19.98 BLUE MAX $19.98
TENNIS $19.98 SfAR RAJDEllS II 519.98
FINAL LEGACY.. .. $19.98 DAVID'S MIDNIGIIT MAGIC 51!J.!J8
MARJO BROS $19.98 AHCIION .. 519.98
DONKEY KONG JR. .. .. $19.98 KARAn:KA 519.98
JUNGLE HUNT .. $19.98 CHOPLWfER $19.98
MOON PATROL $19.98 GATO .. 524.98
BATfLEZONE ...$19.98 ACE OF ACES .. .. $24.98
FOOD F1GIIT $19.98 LODE RUNNER.. .. 524.98
HARDBALL $19.98 BARNYARD BU\Sn:R (l,'Un rcq.) .. $24.98
FIGlrr NlGltT $19.98 DARK CI\A,"lBERS .. 529.98
ONE ON ONE BASKETBALL $19.98 I\IRBALL .. 52!l.98
DESERT FALCON $19.98 SUMMER GAMES. .. $29.98
NECROMANCER $19.98 CHOSSBOW (gun rcq.1 $29.98
RESCUE ON FRACTALUS $19.98 CRIME BUSl'ERS (gun rcq.) $29.98

DISK SOFTWARE FOR 800, XL, XE

SHIPPING: ADD $5.00 TO ALL ORDERS. AlR AND INTERNATIONAL SHIPPING EXTRA. l1-l1\TS IT.
WARRANTY: 90 DI\Y WARRANtY ON ALL ITEMS. TAX: CALIFORNII\ RESIDENTS ADD 7% SI\LES TAX.
PREPAYMENT: USE VlSl\. MASTERCI\RD. MONEY ORDER. CI\SHIER'S CllECK OR PERSONAL ClIECK.

PERSONAL CHECK MUST CLEAR PRlOR TO SlliPMENT. C.O.D.: CASH. CI\SHIER'S CIIECK OR M.O. ONLY.
Prtces subject to change without noticc. Orand and/or product names are trademarks or registered trademarks of their respecllve holders.

Ad produced on an ATAaJ sr using Publlshing Parmer and printed on an ATARJ SL~804 PostScript compaUble laser printer.
..... ....•. -:..;.;.;.;.;.:« .... :.

SAN JOSE COMPUTER
Light Gun

For use with pistol
games on 8-Bit systems

$34.98
Light Gun Package

Includes:

• Light Gun $109• Crime Busters
• Crossbow •
• Barnyard lJIaster

PIRATE ADVENTURf: $4.98
SECRET MISSION $4.98
VOODOO CASfLE $4.98
TECIINICOLOR DIU:AM ~.98

SfHI\NG E ODYSS,:Y .... $4. 98
VISICALC .. $:<4.98
1300KKEEPEH WI nurn. keypad .. 529.90
GET HICII ...$29.98

S T 0

PREPPIE II .. 54.98

HIE COlJNf . $4.98
DISK 50 {50 GAMES! .. 54.98

FREAKY FACl'ORY $4.98

LASER HAWK $4.98

ROCKET REPI\IRMAN $4.98
ADVEI\TURElAJ'ID .. .$4.98

A TARTHE

Sunri5e Plaza 640 Blossom Hill Rd. SanJa:e. CA
(400) 224-8575 • BBS (408) 224-9052

CRYSfAL RAIDER $4.98
DESPATCII RIDER $4.98
MISSION ASl'EROID $4.98

SPIDERMAN .. $4.98

HULK $4.98

COMMBAT $4.98
PREPPIE I .......... .. ..... $4.98

Astra
Double Density

Dual Disk Drives
(2 drives in 1 case)

DAVID'S MIDNIGlrr MAGIC $4.98
ZORHO ........ .. $4.98
BANDITS (48K 400.800) $4.98
PROTECTOR II $4.98
CLALM JUMPER $4.98
SYIVTREND $4.98
CROSSCIIECK $4.98
MOLECUL,: MAr" .. .. ........ $4.98

CIRCLE #102 ON READER SERVICE CARD.



I
hope all Boot Camp readers have been

practicing their addition, subtraction and
X-Y register manipulations, because
we're moving on to bigger and better
things. We'll be dabbling with

comparisons, branching and indexing this
month, giving you even more tools to work
with in assembly language.

This solution is easy to understand by sim
ply looking at it, and is a solution that most
beginners would probably use. However,
from a memory usage standpoint, this rou
tine requires 22 bytes. We can do the same
exchange in only ten bytes with this routine:

son instructions. These instructions are
designed to test the values contained in the
Accumulator, X and Y registers. Each of
these instructions compares the desired
register with the memory byte specified in
the operand and sets the 6502 status flags ac
cordingly.

As you can see, this code uses two of the
transfer instructions, TAY and TXA, to elim
inate two of the temporary storage areas used
in the first version. Since the transfer instruc-

The Accumulator comparison instructions
are:First Things First

Last month, 1 gave you a simple data
manipulation problem:

PROBLEM: Write a program which
starts with A=$03, X=$07 and
Y=$14. Then write the code necessary
to change these registers so that when
the program ends, the registers are
A=$07, X=$14 and Y=$03.

19
29
39
49
59
69 HOLD
79

STY HOLD
TAY
THtl
LDX HOLD
BRK
*=iHl
.END

CMP #n
CMP nn
CMP n
CMP (n,X)
CMP (n),Y
CMP n,X
CMP nn,X
CMP nn,Y

(lMMEDIATE)
(ABSOLUTE)
(ZERO PAGE)
(PRE-INDEXED INDIRECT)
(pOST-INDEXED INDIRECT)
(ZERO PAGE INDEXED X)
(INDEXED X)
(lNDEXED Y)

The X register comparison instructions
are:

The Y register comparison instructions
are:

All comparison instructions affect only
three status flags. These are the Sign, Zero
and Carry fl~gs.

What happens in a comparison? Internal
ly, the computer will subtract the operand
byte from the register contents, set the sta
tus flags just like a subtract, but will not
alter the register. Simple, right? Let's look
at a few examples.

Assume the accumulator contains $45,
AUGUST A.N.A.L.O.G. Computing

As most readers know, there are hundreds
of ways to solve any programming problem,
and this one is no exception. The objective
is not just to solve the problem, but to do it
in the most efficient way possible. I'll show
you two ways to solve the above problem, and
discuss the pros and cons of each.

19 STA AHOLD
20 STX XHOLD
30 STY YHOLD
49 LDA XHOLD
50 LDX YHOLD
60 LDY AHOLD
79 BRK
80 AHOLD *=*+1
99 XHOLD *=*+1
0100 YHOLD *=*+1
0119 . END

The above shows an easy-to-understand,
straightforward solution to our problem. It
stores each register in hold areas, then loads
the registers from the appropriate hold area.
Lines 10-60 perform the register exchange
function, and Lines 80-100 set up the one
byte storage areas.
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tions use only one byte versus the six bytes
for a LDA and STA instruction, this version
of the exchange code uses less than half the
memory.

Although we gain memory savings, we lose
some readability. Let's say you use the first
routine in a program and don't look at the
program for a year. If you need to make a
change, it's easy to see what the routine does.
The second version may not be so easy to
decipher. Since you never know when you'll
have to make a change to a program, it's a
good idea to comment your code heavily, in
order to let yourself know what you were
doing.

What If...?
The great thing about computers is that

they can perform calculations quickly.
Without the ability to make decisions though,
a computer would be almost useless.

For this reason, the 6502 microprocessor
in your Atari is equipped with 14 compari-

CPX #n
CPX nn
CPX n

CPY #n
CPY nn
CPY n

(lMMEDIATE)
(ABSOLUTE)
(ZERO PAGE)

(IMMEDIATE)
(ABSOLUTE)
(ZERO PAGE)



and we execute the instruction:
CMP #$31

Inside the computer, the faithful 6502
would subtract $31 from $45 and obtain the
following result:

$45 0 I 0 0 0 I 0 I
$31 0 0 I 1 0 0 0 1

o0 0 I 0 I 0 0= $14

Since the result is not 0, the Zero flag
is set to 0. The Sign flag is set to Bit 7 or
the result, which is 0. The Carry flag is set
to 1, since no borrow was required. The
Carry flag is always the inverse of the bor
row status.

By looking at the result of this compari
son, we can say that the accumulator is not
equal to $31, since the result of the com
pare was not 0. We can also say that the
accumulator is greater than $31, since the
Carry flag is set.

Assume the X register contains $7F and
we want to compare it with $7F. We would
use the following instruction:

$7F 01111111
$7F 0 I I I 1 I 1 I

00000000= $00

The result is 0, so the Zero flag is set
to 1. The 7 bit of the result is 0, so the Sign
flag is set to 1.

After this comparison is complete, we
can conclude that the register is equal to
$7F because the Zero flag is set.

Assume the Y register contains $12 and
we want to compare it to $4E. We would
use the following instruction:

CPY #4E
The subtract operation inside the 6502

would look like:

$12 0 0 0 I 0 0 I 0
$4E 0 I 0 0 I 1 I 0

1 1 0 0 0 1 0 0= $C4

Before you get confused with the above
binary operation, remember how subtrac
tion works in Base 10. If the number being
subtracted (minuend) is larger than the sub
trahend, a borrow is necessary from the
next higher digit. This case of the compare
requires a borrow.

In this case, the Zero flag will be set to
0, indicating a non-zero result. The Sign
flag will be set to the contents of Bit 7 of
the result, which is a 1. The Carry flag will
be set to 0, the inverse of the borrow status.
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From these flags, we can conclude that
the Y register is less than $4E because the
Carry flag is cleared (0).

That's all there is to using the compare
instructions. They work the same way,
regardless of the address mode.

Comparisons are just about worthless
without the ability to do something based
on the result of a comparison, so next we'll
look at the 6502 branch-on-condition in
structions.

Branches Conveniently Located
So far, the only means of transferring

program execution we've looked at has
been the IMP (Jump to location) instruc
tion. Now we'll look at the eight branch
on-condition instructions used by the 6502.
The eight formats are:

BCS n (BRANCH IF CARRY= 1)
BCC n (BRANCH IF CARRY = 0)
BEQ n (BRANCH IF ZERO = 1)
BNE n (BRANCH IF ZERO = 0)
BMI n (BRANCH IF SIGN = I)
BPL n (BRANCH IF SIGN = 0)
BVC n (BRANCH IF OFLOW = 0)
BVS n (BRANCH IF OFLOW = 1)

Observant readers may note that oper
and of the branch instructions consists of
only one byte. As you may recall, the IMP
instruction was able to jump to any
memory location because its operand con
sisted of two bytes. Branches are another sto
ry altogether.

With only one byte in their operands,
branch instructions are only able to branch
backward 128 bytes or forward 127 bytes.
This is known as "relative" addressing. For
tunately, most assemblers will calculate the
distance of a branch for you. However, if a
branch distance is more than the branch limit,
you'll have to restructure your branch by us
ing a IMP or multiple branch instructions.

Let's look at a few typical branch applica
tions. Here's the comparison/branch structure
for the condition:

IF X = 7 THEN GOTO START

ePN 117
BEQ START

START

As you can see, the CPX instruction is
followed by a branch instruction. In this
case, if the X register is equal to 7, the pro
gram will go to the location labeled
START.

For the condition:
IF A < > 52 THEN GOTO POINTA

we would use:

CHP 1152
BNE POINTA

POINTA

Multiple conditions may require some
extra effort, such as the condition:

IF Y <=242 THEN GOTO MAIN
The code for this condition is:

CPY 11242
8EQ HAIN
8HI HAIN

HAIN

These multiple conditions are really
quite easy; you just have to use the instruc
tions provided.

The nice thing about branch instructions
is that you don't have to use them after a
compare instruction. You can place them
anywhere in a program. For example, in
addition or subtraction instructions, which
set the status flags just like a compare, a
zero result in an operation will set the
proper branch flags. Look at the following
code:

LDA BYTE1
SEC
SBC BYTE2
CHP liB
BEQ ZERO

The CMP #0 instruction is not necessary,
since the SBC operation set the flags for
us! The optimized code would look like:

LDA BYTE1
SEC
SBC BYTE2
8EQ ZERO

Remember, branches can be done any
where the status flags are altered, giving
you incredible flexibility in program
design.

HI Wish I Were Indexing. .."
Now we can start combining some of our

new programming tools to do meaningful
work. With the added function of branch
ing, we can start using the X and Y
registers as counters and indexes.

Indexing was discussed in the second in
stallment of Boot Camp in ANALOG, so
I won't repeat all the basics. The first ex
ample I'll show is the use of the X and Y
registers as counters.

Let's say we want to execute a section of
code ten times. Since the program uses the
Accumulator and X register in the loop,

37



LOOP
LDV IUO

DEV
BNE LOOP

we'll use the Y register as a counter to con
trol the loop.

In order to use the X and Y registers as
indexes, we have been given the four in
structions:

No More Time
I had wanted to cover multi-byte math

this issue, but due to space limitations, I'll
have to delay this until next time. Until
then, play around with comparisions and
branching, and try to find a solution to the
above problem. ~

set at 5. Remember, when referencing in
dividual elements in a table, the indexes for
the elements range from °to 1 less than
the number elements. In this case, the ele
ment numbers range from 0-5. As the loop
(labeled COPY) executes, each byte of
TABLEI will be moved to TABLE2. This
looping will continue until the X register
is decremented past 0, where it will equal
255 due to wraparound. At this point, the
Sign flag will be 1, indicating a negative
number. When this happens, the BPL
COPY instruction will be ignored and the
looping will end. Try assembling this rou
tine into memory and tracing its execution.

What if we want to copy TABLEl into
TABLE2 in reverse order? This is a nifty
little problem that will help you understand
X-Y indexing more thoroughly. Try writ
ing the code, using as many memory loca
tions as necessary. Next issue, I'll show a
way to do this with only three changes to
the above example.

INV
CPV 1110
BNE LOOP

#0 instruction was needed, since the DEY
instruction set the zero flag for us.

We could have used the Y register as a
count-up counter, from °to 10, like this:

LDV 110

10 LDK US
20 COPY LDA TABLE1,K
30 STA TABLE2,K
40 DEK
50 BPL COPY
60 BRK
70 TABLE1 .BYTE 10,20,30,40,50,60
80 TABLE2 *=*+6
~o . END

The program begins with the X register

LOOP

Note that in the count-up example an ex
tra compare is needed (CPY #10) to see if
the Y register has reached 10 yet. If it has
not, the program will take the BNE LOOP
branch to continue looping.

Using the X and Y registers for index
ing is similar to using them for counters.
The main difference is that the register is
used inside the loop to point to varying
places in memory. This code shows an ex
ample of indexing that will copy the six
bytes of TABLEI into TABLE2:

(INCREMENT X BY 1)
(INCREMENT Y BY 1)
(DECREMENT X BY 1)
(DECREMENT Y BY 1)

These four instructions simply add or
subtract 1 from the X or Y registers, al
lowing you to use the registers as indexes
easily. These registers affect the Zero and
Sign flags.

Here's the code necessary to perform a
loop ten times:

INX
INY
DEX
DEY

This is a simple counter example. Note
that, in this case, we have set up the Y
register as a countdown counter, from 10
to 0. After the DEY instruction is execut
ed, we BNE LOOP. If the Y register decre
mented to 0, the program will not take the
branch, and the loop is finished. No CPY

FOR OUR DISK
SUBSCRIBERS

EXT DESCRIPTION

WARNING: BEFORE YOU RUN A PROGRN1, READ THE
APPROPRIATE ARTICLE IN THE MAGAZINE.
FAILURE TO DO SO MAY YIELD CONFUSING
RESULTS.

.1·165 REQUIRES THE /·1AC/65 ASSEMBLSR

. A/1A REQUIRES THE ATARI ~IACRO ASSENBLER

. AS~I REQUIRES THE ATARI .•SSEl·IBLER/EDITOR

..;CT REQUIRES THE ACTION! CARTRIDGE

.LGO REQUIRES THE ATARI LOGO CARTRIDGE

.SYN REQUIRES THE SYNAPSE SYN ASSEMBLER

NOTE: ONLY PROGRAMS WITH THE .BAS .. COM
OR .OBJ EXTENSION 14AY BE RUN FROM
THE ~IENU. OTHER PROGRAMS SHOUr.o BE
LOADED AS INSTRUCTED IN THE LOADING
NOTES AND MAY REQUIRE ADDITIONAL
SOFTWARE AS LISTED BELOW. HOWEVER,
YOU SHOULD NOT ASSUME THAT EVERY FILE
WITH THE PROPER FILE EXTENSION WILL RUN
FRO~1 THE MENU. YOU 11AY HAVE TO MOVE
CERTAIN PROGRAMS TO A DIFFERENT DISK
TO OBTAIN CORRECT RESULTS.

LOAD "D:FILENAME.EXT"
ENTER "D: FILENAME. Ex'r"
LOAD #D: FILENN1E. EXT
ENTER #D:FILENN1E.EXT
LOAD "D:FILENAME.EXT"
LOAD "D:FILENAME.EXT"

LOADING NOTES

LOAD BASIC PROGRAM:
ENTER BASIC PROGR~I:

LOAD MAC/65 PROGRAM:
ENTER ASM/ED PROGRAM:
LOAD LOGO PROGRAM:
LOAD SYN/AS PROGR~I:

SIDE 1:

THE ANALOG #75 DISKETTE CONTAINS 18
MAGAZINE FILES. THEY ARE LISTED BELOW:

The following programs from this
issue are on disk:

SYSEQU .M65 '1AC/65 LOAD GUN ASSIST SOURCE
CQAPHICS.l·165 /·\AC/65 LOAD GUN ASSIST SOURCE
GUNVBIN .M65 ~1AC/65 LOAD GUN ASSIST SOURCE
IONAC . LIB MAC/65 LOAD GUN ASSIST SOURCE
CAPTIALl.M65 ~IAC/65 LOAD CAPTIAL! SOURCE
CAPTIAL2.M65 MAC/65 LOAD CAPTIAL! SOURCE
CAPTIAL3.M65 ~lAC/65 LOAD CAPTIAL! SOURCE
CAPTIAL1.M65 MAC/65 LOAD CAPTIAL! SOURCE
CAPTIAL5.N65 MAC/65 LOAD CAPTIAL! SOURCE
CAPTIAL6.M65 MAC/65 LOAD CAPTIAL! SOURCE
PICTPERF.M65 MAC/65 LOAD PIC. PERFECT SOURCE

TO LOAD YOUR ANALOG DISK

FILEN~1E. EXT LANG. LOAD ARTICLE NAME
------------ ------------
MOUNTAIN. BAS BASIC LOAD NUCLEAR MOUNTAIN
GUNTEST . BAS BASIC LOAD GUN ASSIST
GUNVBIM . COM I1L (H1 ) GUN ASSIST
CAPITAL . COM I·IL ( H)) CAPITAL!
PICTPERF. BAS BASIC LOAD PICTURE PERFECT
NLEDITOR. BAS BASIC LOAD M/L EDITOR
EDITORI1. LST BASIC LIST BASIC EDITOR II

SIDE 2 :

FILENAt-1E. EXT LANG. LOAD ARTICLE NAME
------------ ------------

I) INSERT BASIC CARTRIDGE (NOT REQUIRED FOR XE
OR XL COMPUTERS).

2) TURN ON DISK DRIVE AND '40NITOR.
3) INSERT DISK IN DRIVE.
1) TURN ON COMPUTER. (XL AND XE OWNERS: DO NOT

HOLD DaviN OPTION KEY!)

#l: SEE ACTION! MANUAL.
H2: SEE ATARI MACRO ASSEMBLER 14ANUAL.
# 3: MAY ALSO BE LOADED FRO~1 DOS USING THE "L"

OPTION OF THE DOS NENU.
H1: THIS FILE SHOULD BE TRANSFERRED TO ANOTHER

DISK AND RENAMED "AUTORUN.SYS".
#5: READ THE APPROPRIATE ARTICLE FOR INSTRUCTIONS

ON USING THIS FILE.
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Attention
Programlllers!

ANALOG Computing is interested in programs, articles, and software review sub
missions dealing with the Atari home computers. If you feel that you can write as well
as you can program, then submit those articles and reviews that have been floating
around in your head, awaiting publication. This is your opportunity to share your knowl
edge with the growing family of Atari computer owners.

All submissions for publication, both program listings and text, should be provided
in printed and magnetic form. Typed or printed copy of text is mandatory and should
be in upper and lower case with double spacing. By submitting articles to ANALOG
Computing, authors acknowledge that such materials, upon acceptance for publica
tion, become the exclusive property of ANALOG Computing. If not accepted for pub
lication, the articles and/or programs will remain the property of the author. If submissions
are to be returned, please supply a self-addressed, stamped envelope. All submissions
of any kind must be accompanied by the author's full address and telephone number.

Send your programs and articles to:
ANALOG Computing
P.O. Box 1413-M.O.

Manchester, CT 06040-1413



P
reviously, I referred to BASIC as an
"interactive" language; that is, a lan
guage that easily allows for data to
flow from the user to the computer
and vice versa. BASIC's excellent

string-handling functions are probably as
much responsible for this ease of interaction
as any other element of the language.

A string is simply a series of characters
stored consecutively in memory. This data
type allows us to store text in variables as eas
ily as we can store numbers. This text can
be a single character, a single word, a single
sentence or even a complete document.

String variables, unlike numerical varia
bles, must be "dimensioned" before we can
use them. When we dimension them, we're
telling the computer how much memory we
need for the string. We don't have this
problem with numerical variables because a
numerical value, no matter how large it is,
always fits in the same amount of memory.

To dimension a string variable, we use the
BASIC keyword DIM:

10 D1M HAMES (20)

With this single line, we have told the com
puter that we are going to be using a string
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variable called STRING$, and that we will
be storing no more than 20 characters in that
string. We can store less than 20 if we wish,
but BASIC won't allow us to store more than
20.

Another thing you should notice is the "$"
in the variable name. String variable names
always end with a dollar sign. That's how
BASIC knows we're talking about a string and
not a numerical array. (We'll get into arrays
later.) Here are some other examples of string
variable names:

ADDRESS$
TITLE$
PAGE$
WORD$

Once dimensioned, we can use a string
variable in our program in a number of ways.
There are many BASIC functions that allow
us to manipulate strings in useful ways, the
most obvious function being a string as
signment:

20 HAMES="AHALOG COMPuting
"
In the line above, we've stored the two

words, ''ANALOG Computing," into the

string variable NAME$. Notice that we've
used only 16 characters, rather than the full
20. (The space character counts.) To verify
that those two words are indeed stored in the
variable, we can add this line to Lines 10 and
20:

30 PRIHT HAMES

Type Lines 10 through 30 into your com
puter and run the program. This is what
you'll see on the screen:

AHALOG COMputing

The print statement in Line 30 has proven
to us that NAME$ contains the two words we
assigned to it in Line 20. Now add these lines
to the program:

40 HAMES="AHALOG COMputing
Magazine"

50 PRIHT HAMES

Do you see a potential problem with Line
40? The string that we're assigning to
NAME$ is 25 characters long, five charac
ters longer than we dimensioned the string
for. What do you suppose will happen? Run
the program, and you'll see this on your
screen:
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~

AHA LOG COMputing
AHALOG COMputing Mag

BASIC didn't care that we tried to assign
an oversized string to NAME$; on the other
hand, it didn't let us get away with it either.
The string was truncated to fit, so that
NAME$ would contain only the first 20
characters.

Another way we can assign a string to a
string variable is to use the INPUT com
mand. We've used INPUT previously to get
values from the keyboard for numerical vari
ables. Using INPUT with strings is very
similar:

18 DIM IH$(28)
28 PRIHT "Type a string:"
38 IHPUT IH$
48 PRIHT "Your string is:
"iIH$

Type the above program into your com
puter and run it. You should see something
like this on your screen:

Type a string:
?TEST
Your string is: TEST

In the above program run, the user typed
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the word TEST after the? prompt. Thanks
to the INPUT statement in Line 30, the string
was stored in IN$. In Line 40 the string was
printed to the screen.

String variables can also be assigned values
from other string variables:

10 DIM SI$(10),S2$(10)
20 PRIHT "Type a string: "
38 IHPUT SI$
40 S2$=SI$
50 PRIHT "SI$ = "iSl$
60 PRIHT "S2$ = "iS2$

When you run the above program, you'll
get something like this on your screen:

Type a string:
?TEST
SI$ = TEST
S2$ = TEST

In Line 40 we assign the value of Sl$ to
S2$. Lines 50 and 60 print the text stored in
both variables, proving that the assignment
took place just as we expected. Also notice,
in Line 10, that we can dimension more than
one string variable with a single DIM state
ment by separating each string variable with
a comma.

Advanced string manipulation
Some forms of BASIC allow programmers

to combine strings with simple assignments
such as this:

C$=A$+B$

Unfortunately, Atari BASIC won't allow us
to do that, or at least won't allow us to do
it that simply. Let's say that we've got two
strings, FIRSTNAME$ and LASTNAME$,
which we want to combine into a single string
called NAME$. We can do it, but first we
have to understand a little more about how
strings are placed in memory.

When we assign a string to a string vari
able, each of the characters that make up the
string are stored in contiguous bytes of
memory. For example, let's say that
FIRSTNAME$ contains BENNY. In the
computer's memory, it looks something like
this:

1 2 3 4 5

IBIEI"I"IVI
FIGURE 1
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Now let's assign to each letter of the string
a number based on its position in the string.
In other words, B gets the number 1, E the
number 2, and so on all the way to Y, which
gets the number 5. Now we have a way to
refer to each letter in the string. In BASIC
we use those position numbers by adding
"subscripts" to the string variable's name.

For example, if we wanted to refer to only
the first three letters of FIRSTNAME$, we
would use FIRSTNAME$(1,3). This tells
BASIC that we want a portion of
FIRSTNAME$ that starts with the first
character and ends with the third. If we want
ed the last three letters, we would use
FIRSTNAME$(3,5). If we wanted the two
N's, we would use FIRSTNAME$(3,4). Do
you see how it works?

Type in and run the following program:

10 DIM FIRSTNAME$(10), LAST
NAME$(10),NAMES(20)
20 FIRSTNAMES="BENNY"
30 LASTNAMES="HILL"
40 NAMES=FIRSTNAMES
50 NAMES(6,6)=" "
60 NAMES(7,10)=LASTNAMES
70 PRINT "FIRSTNAMES = ";F
IRSTNAMES
80 PRINT "LASTNAMES = ";LA
STHAME$
90 PRIHT "HAMES = ";HAMES

A run of this program should give you:

FIRSTHAMES = BENNY
LASTNAMES = HILL
HAMES = BEHHY HILL

Let's see what's going on here. Line 10
dimensions the three strings we'll be using
in the program. Lines 20 and 30 assign values
to FIRSTNAME$ and LASTNAME$. In
Line 40 we indirectly assign the string BEN
NY to NAME$.

Now comes the tricky part. First we need
a space between the first and last names. In
Line 50 we add this space to NAME$ giv
ing us "BENNY". Translating the BASIC into
English, we've told BASIC to place a space
character starting at the sixth character of
NAME$ and ending with the sixth character
of NAME$. This is how we refer to a single
character in a string.

In Line 60 we tell BASIC to place whatever
42

is in LASTNAME$ (in this case, HILL) into
the seventh through tenth characters of
NAME$, giving us BENNY HILL. Then in
Lines 70 through 90, we print out the strings
stored in each of the variables, proving that
we really did combine the two strings into
one.

Of course, we're not always going to know
exactly how large a string is, so we're not al
ways going to be able to refer to the end of
a string with a number. Suppose, for exam
ple, that we changed Lines 20 and 30 to:

20 PRINT "First naMe";:INP
UT FIRSTHAMES
30 PRINT "Last naMe";:INPU
T LASTNAMES

If I were to run this program and use my
own name as input, the results would look
like this:

First naMe?CLAYTOH
Last naMe?WALNUM
FIRSTHAMES = CLAYTOH
LASTNAMES = WALHUM
NAMES = CLAYT WALH

Clearly, we need a way to refer to the length
of a string without knowing in advance what
that length is. And, happily, we have just such
a function in Atari BASIC-the LEN
function.

The LEN function returns the number of
characters currently stored in a string vari
able. For instance, if NAME$ contained the
string FELIX, the BASIC command
LEN(NAME$) would return a value of 5. We
can use the LEN function to modify our
string-manipulation program so that it can ac
cept any first and last names and still produce
correct results (as long as the names don't ex
ceed the dimensioned lengths of our strings).
Change Lines 50 and 60 of the sample pro
gram to:

50 L=LEN(HAMES) :HAMES(L+1)
_II ..

60 HAMES(L+2)=LASTHAMES

Now when I run the program and input my
name, I get:

First naMe?CLAYTOH
Last naMe?WALNUM
FIRSTNAMES = CLAYTON
LASTNAMES = WALNUM
HAMES = CLAYTON WALNUM

That's more like it!
Can you follow the program? After we as

sign the string in FIRSTNAME$ to NAME$,
we get the length of the string and store it
in the numerical variable L. The string
CLAYTON is seven characters long, so we
want to place the space in the eighth charac
ter, or in L+ 1.

Notice that, in Line 50, we're using only
one subscript. This is perfectly legal, but we
have to make sure we understand what we're
doing. With the command NAME$(L+ 1)="
", we're telling BASIC to place a space in po
sition L+ 1 and to delete anything else from
that point on. For example, if NAME$ was
equal to "FREDDY," the command
NAME$(4)=" " would leave us with
"FRE." If we had used two subscripts,
NAME$(4,4)=" ", we'd have gotten
"FRE DY". Big difference.

Getting back to the sample program, in
Line 60 we add the last name to NAME$ at
the location L+2, which, when using my
own name, adds the string WALNUM after
the space we just placed in position 7.

One final note: we don't need to use the
variable L in the above program. We can use
the LEN function itself as our subscript, like
this:

50 NAMES (LEN (NAMES) +1) =" "
60 HAMES(LEH(NAMES)+1l=LAS
TNAMES

This may look confusing at first. Just
remember that LEN(NAME$) in Line 50 and
LEN(NAME$) in Line 60 are not the same
value. Why? Because in Line 50 we added
a space to the string, making it one charac
ter longer.

Conclusion
Strings in Atari BASIC are powerful data

types, and this discussion has only scratched
the surface. In future installments, we'll see
some very unusual ways to use strings, but
for now make sure you understand the basics. '4
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S PACE I NV ADEHS .

STAr< I<AllJEI<S ..
STAH HAJ[>FHS TJ
SUBMAHINEE COMMANDCH
SUHHCH GAHES (XL/X~).

SUPCH IlHCAKOUT
SU PEH CUBHA .

TIiUNDEfWOX
THACK • PJEW
TUHHOIL
IHZAHD OF 1'10H.

PRODUCTIVITY
ATARI\'JRITEH 19 . ~ ~

HICHOFJ LI,;I< ... 22.5(1

IWUCATroN
ATAIULAB STAHTEI, SET
FUN \-llTH AHT
HATII ENCUUNTEHS
FISHER PRICE (PHE

VANCE f'ANTASY
I,INKING I.,OGIC
IDGIC LEVELS

I·IEI·IOHY HANor,
SPINNAKER (AGC .1- ill) ,

Ar"p IN COLOH CAV!:S
ALPIiAIlCT ~OO

DELTA OHA\HNG
FACCHAKEr<

KIDS UN KEYS
KINDEI<CUMP ..

(AGE 7 ADUr,T),

ADV.CHEI\TOH (400/800) .9.~5

FRACTION FEVEn ~.~5

SPACE AGE
JOYSTICK

$5.00.

ATARI
TRACKBALL

$9.95

ATARI
Nl!MElUC

KEYPAD $7.95

ATARI
BOOKKEEPER

$14.95 - NO nox

2'1.95
24.95

9.YS
19.95
2~.95

19.95
Ilt.95
7. 'J5

19.95
19.95

5.00
19.95
]9.95

I) . 9~)

19. 9 ~i

19.95
.l.lJ.95
lit.95
11 .95

9.95
24 . 1).5

2'1 . IJ 5
19. 9 ~l

19.95
1'J .1)5
14.95
14.95
1~ .95

'J.95
14.95

!J.95
'J.'J5

.00
14.95
1 'J .95
10.05
9.95

IlJ.lJ5
J 9. 9 ~i

1,1.95
.l.Y.Y5
14.95

400 (16K)
COMI'UTER

$29.95

HOll (4HK)
COMI'UTER

$79.95

40 COLUMNS WIDE
(new in box)

1020 COLOR
PRINTER/PI,OT'I'ER

$19.95

ENTERTAINMENT
3D TIC-TAC-l'OE 9 .9~)

AIHBALl, (Xf,/XE) ?4 . 9:'

ALIEN MIUUSIi ~ . ~ 5
ACE 01' I\C~S .(XL/Xf~) ),4.95
AHCIION 19.95
I\S'.l'I::I<U11)~ .. 15.95
AS'L'HO eIlASI:: 14. Y5
ATART TENN1S 9.95
ATI,ANTIS 14 .95
IlALL IlLAZEI'< 19 .95
BAHNYAI<D OI,ASTCH

(I'<EQ. LICII'I' GUN).
IlAT'nEZONE ....

B. C. QUCST For, TIllES

LlI"UC HAX
DOULDEHS & 1l0HIlS
CAVCI<NS OF HAI'<S

CENTIPCDE
CIIICKCN
CIIOPLIPTEH
CLAIM JUMI'~H (400/800)
CLUUDUUHS'!' ....
CHIME DUSTCH

(HEQ. LIGIIT GUN) ..
CHUSSIlO~i

rHOSSPTRE

CHYSTAL CASTLES(XL/XE)
DAHK CIIAMBEIlS (XL/XE).
DAVIDS I.JJDNIGIIT HAGIC

DEFENDEIl .
DCLUX~ INVADEHS

DESEIlT FALCON

DIG DUG
DUNKEY KUNG
DONKEY KONG Jil.

EASTEHN FHONT (1941).
E. ')'. PilON!:: 1101'-11:;

FICIIT NIGIIT

FINAL LEGACY
FOOD FIGII'I' (XL/X~).

FOOTOAl"r"
FHUGGl::H ..

GALAXIAN ....
GATO

GOHF (400/80U) ..
GYHUSH .

III\HDBAf"L
INTO 'I'll I, C,\G LES NCST

JOUHNEY TO PLANETS
JOUST .
,TlINGLE IIUNT .

KABOOH!

KAHA'I'EKA
KIlAZY ANTICS ..

SUPER SPECIALS
JIL RI£CONDITIONIW ATARI MERCHANDISE
-. 30 DA Y WARRANTY

0.95
8.95
U. 'J 5

0,95
0.95
8.')5
B.YS
0.95
8.95

)9. (JS

9.95
9.95

14.1)5
9.95
9.95

1.3.50
1/1.95
31.5U
26.~5

35.95
l7. 9 5
6.95

26.~5

19.95
6.95

24. I) 5
flO. 9 ~i

29.95
]3.50

44 .95
26.95
26.95
26.95
13.50
13.50
34 .95
2,1. Y5
17. 'J5
17.95
17.95
17.95
35.95
26.95
35.95
35.95
17.95

6.95

·14.95
?6.95
]7.95
29.95

.......... 24.95

EDUCATION
ATAHI LIGIIT HODULE

(HEQ. STAHTEI< SET). ~ . ~ 5

BUZZWORD""", J5.~5

GHANOI4A'S 1I0USE (- 10)
HEY DIDDLE (AGE 3 -10) .
f.JASTEH TYPE .

STATES AND CAPITALS
'I'UUCII TYPING .
CBS (AGC 3-6),

ASTI<OGHOVEH ..

BIG BIHD SPEC DELIVC
ERNIE'S I·!ACIC SHAPE.

DESIGNWARE:
MATIIHAZE (6-11) 35.95

MISSION ALG~BHA (13+)J5.'J5
SPCLLICOPTEH (6-1]). 35.95

TINK TONK (AGE ~-6),

AIlC'S
COUNT AND ADO
SMi\H'L' 'l'IIINKI:':I~

SPE:LI~ING

SUBTHACTION

THINKING SKILLS ...
ALL 6 TINK TONKS.

UNICORN:
10 LITTLE (wIlOTS

(PH~-SCIIUUL) 26.95
FUN BUNCII (6-ADULT) 26.95
HACECAH HITIIJ.tETIC

(AGE 6+) 26.95
WEEKLY READER (PHE-SCIIOOL),

STICKY BEAH SIIAPES 26.95
STICKY IlEAH NUHBEHS. 26.05
STICKY BCAH AIIC'S ?6.Y6
STICKY BEAH OPPOSITE 26.95

Sil BASKET 1l0UNr.E 26.~5

STICKY UCAI~ OUP "" 26,~5

RtJN FOR T'I' 26.Y~i

PTe BUILflER 26.95

At,AHD\'1AHE (] 050)

BANK STHEET WHITCH.
LlI,A~ING PAVDLt::S
CCLCBIUTY CUOKIlOOK

COI4PUTE YOUH HOOTS
DATAI4ANAGCI'< .
FAHILY FINANC),; .
GUITAR tHZARD
IImlE ACCOUNTANT
lIot'IE FILING HANA<"EI<.
1I0HCPAK .
INVENTOHY I-IAS'I'EH
LCTTEH ~1I ZAHD

HUSIC CONSTHUCTION SET
NEWSHOOH (1050 - 64K).
NE\'1S STATION .

NEVIS STA. COI·1PANION.
PAGE DESIGNEH ..
PHINT PO\'1EH (]050).
PHINTKIT (1050) ..

PHINTSIIOP ....
P.S. COI4PANION (6~K)

P.S.GHAPIIICS LlllHAHY 1
P.S.GHAPIIICS LIIlHAHY 2
P.S.GRAPIIICS LIBHAHY 3
PI<OOF HEADER

PUBLISIIING PHO .
RUBBEH STA~IP .
SYNTHEND (130XE)

SUPER MAlLEI<
TIIC LOTTO PHOGIlAJ.I

THIEIHSE .

TUHBOVlOHD/80 COWJ.lN
HEQUIRES XCP80.

VIDEO TITLESIIOP (6~K).

GRAPIIICS COf.JPANION.
VIHTUOSO
V]SICALC

ENTERTAINMENT
12 IIDAI·!S AVVENTUHES 14.95

ALIANTS 26.95
ALT. HEALITY CITy ..... 26.95
ALT. HEALITY DUNGEON. 26.95
DEYOND CASTLE HOLF. 14 .95
BISMARK.. 26.~5

DOP & WHESTLE 26.95
OOHDINO, 1812 26.95

BOULDEHDASII CONSTH.SET 17.95
BHUCE LEE 17.95

CASTI"E HOLFENSTEIN. 14 .95
VALLAS QUEST.... 7.95
D-BUG ..... ,.... 7.95
F-15 STHIKE EAGLE 31.50

FIGIIT NIGHT J.7.~5

GAUNTLET (6·IK) 31.50
DEEPEH DUNGEONS ..... 22.50

GUNSLINGEH 26.95
IIAI<[)IIA'l'HAC.. 7. 1)5

JAHBHEAKER ,.. 9.95
KAHAT~KA 13.50
KNICK~HUUCK~HS 13.5u
KORONIS HIFT .. 13.50
LAST v-a 0.95
LEAVEHBOAHV ... 13.50
I·IAIL OHDEH I·IONSTERS ] 3.50

f.lICHOLEAGUE BASEBALL. 35.95
1'10NTEZUI1A'S HEVENGE. 1'1 .95
HOUSCQUEST.. 17 .95

HOON SIIUTTLE 7.95
NINJA......... 8.95

OIL'S HELL.. 9.95
O'HILEY'S HINE 9.95
1'1I<>\TES UF LlAHB. COAST 22.50
PREPPTE J , II 9.95
HCSCUE ON FHACTALAS. 13.50
SlLEN'r SERVICE 31.50
SPEEDKING 8.95
SPTDER~Ii-\N ......•.. 5.35
SPITFIHE 40 31.50
STAHFLCET I 44.95
Spy VS. SPY III 17.95
STOCKHAHKET 22.50
STHIP POKEH 26.95

SUH~IEH GA~IES 17.95
TAX DODGE . . . . . . . .. 9.95
TilE IIULK 5.35
TOHAIIAI'K (64K) 26.95
TOP GUNNEH 17.95

TOUCIIDOI-IN FOOTDA:"L 13. 5U
THAILOLAZEH 26.95
UNIVCHSE 44.95

ZAXXON (4UU/8UU). IJ.50

PROGRAMMING
i\C'!' rON! 71. . I) 5
ACTION! TOOLKIT 26.95
DASIC XL 53.95

BASIC XI" TOOI"KIT 26.95
DAS!C XE 71.95
DOS 2.5 .. 7.95
DOS XC. 10.00
DISK I/O 26.95

KrAN PASCAr" . 62.95
LIG'~TSPEED C .. 35.95
LOGO 19.95
HJ\c/65 71.95
1·IAC/65 TOOLKIT 26.95
f.JACHO ASSEHBLER 22.50
PlJ,OT 19.95

SPAHTA DOS X 7] .95

PRODUCTIVITY
OY.lJ5

.... 29.95
ONLY)19.95

39.95
24.95
11 .95

SIIIPPING INFOR~IATION· Ptic('~ clo no! includL' ~hiJlping fwd hnnclling. Acid $5.00 felr small il('lllS (i8,OOMin. fmC'nn}tclfl). Add $8.00 for dis\.; ~Iriv~'. Add $2.75 for ('.D.I?
Calif, rL'S, inc!udL' 7 1r,.. sfll("s tnx. Mfl~Il'rcnrd 111ld Visa 3CCL'pll'c1 if ),our !l'll'pholl(" is lis!l'e1 in your locnl phOlH' diu'ctory. Ord("rs lIlil)' tH' pn'-pllld With lIlonl'y or~ll'r. ca:;hlL't
cllL'c\.;, otJh'rSOlllll clh'~k. PL'rsonill ChL'cks au' hL'leI for lhrL'L'.\Hl',ks bd'o~l' orcin is ptOCL's~L'd, C.O'I? ord('rs :lf~' shippl'd Vill UPS and lIl~lsllh' pai.~1 wilh cflSh".cilshn'r cl"L':~.ur,
Illolh'yor l't. Inll.'rliullolllli and APO ordl'rs lIIust bL' pre-paId WIth cllshll.'r c1l1.'ck or mOllcy ordcr. ~20.00 lIllnll11Um on 811 orell'rs. All slllL's are llllni • 110 tllllrtds· prlcls tlrl

snbjL'cl to chilngL',
Phone orders accepted TUESDAY THROUGH FRIDAY from 10:00 am to 6:00 pm PST.

We carry a full line of ATARI products - large public domain library - write or call 1'01' free catalogue

PRICES SUBJECT TO CHANGE WITHOUT NOTICE - ALL SALES ARE FINAL

CIRCLE #103 ON READER SERVICE CARD.



WO 1 REM KKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
HE 2 REM * PICTURE PERFECT *
OG 3 REM * BY JOE D. BRZUSZEK *
ZD 4 REM * *
IN 5 REM * COPYRIGHT 1989 *
PM 6 REM * BY ANALOG COMPUTING *
WU 7 REM KKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KCI 9 GO TO 8909
AF 20 T=USR(23043):T=PEEK(296):Hl=PEEK(20

3):Yl=PEEK(204):IF NOT T THEN 20
WF 39 IF T}Ul THEN GOSUB UC:GOTO VA
ZU 40 RETURN
FI 59 T=USR(23943):T=PEEK(296):Hl=PEEK(29

3):Yl=PEEK(204):RETURN
EZ 99 REM _:OilHl tiliItM
HN 109 ON T=U33 AND AN GO TO 2290:IF T=U33

THEN 1700
HD 119 IF T=13 THEN GOSUB 1699
IX 120 IF T=U8 THEN SP=SP+Ul:IF SP}U4 THE

N SP=Ul
UX 130 IF T=ll THEN Cl=Cl+Ul:IF Cl=U4 THE

N Cl=Z
TN 140 POKE 22876,INT(SP*1.3):RETURN
QE H9 REM Wil:WGliitAHHfj\'M
UK 209 GOSUB VN:H=Z:ON A$-"" GOTO 2299:A=

USR(CY,Sl,Z,Z,159,95,S2,Z,U96,V3)
CX 210 FOR Y=Vl TO LEN(A$) STEP V4:A=USR(

CY,Sl,ASC(A$(Y)),ASC(A$(Y+Vl)),ASC(A$(
Y+V2)),ASC(A$(Y+V3)),Sl,Z,Z,V3)

RW 220 FOR Yl=Z TO X:NEXT Yl:NEXT Y:IF PE
EK(53279)=V3 THEN X=X+VA:POKE 53279,Z:
IF H}VC THEN X=Z

XL 239 GOSUB VB:IF T THEN A=USR(CY,S2,Z,V
96,159,199,Sl,Z,Z,V3):GOTO 2200

MK 240 GO TO 219
ZX 259 REM .,liWa
GU 269 GOSUB VN:IF NOT S THEN GOSUB VB:S

=Ul:X4=Xl:Y4=Yl
XE 270 POKE 23030,X4+45:POKE 23031,Y4+36:

GOSUB VB
RC 280 A=USR(CY,Sl,Xl,Yl,Xl+X3,Yl+Y3,S2,X

l,V96,V3) :A=USR(CY,S2,Z,Z,X3,Y3,Sl,Xl,
Y1, C2)

AJ 299 X4=Xl:Y4=Yl:GOSUB UB:ON T=Vl GOTO
280

KR 300 IF T=U33 THEN A=USR(CY,S2,X4,V96,X
4+X3,Y3+U96,Sl,X4,Y4,U3):POKE 53279,Z:
GOTO 909

UM 319 IF T THEN GOSUB UC
BJ 329 ON 1011=1014 AND Yl=Y4 GOTO 2'9:A=USR(

CY,S2,X4,U96,X4+X3,Y3+U'6,Sl,K4,Y4,U3)
:GOTO 280

DCI 389 REM __IT:P:"tiln"ITIJr:;iI.~·;1"'.Ir.'1l1T1 1""1;In.r..-
ZB 3'9 GOSUB UM:? "IIiH~~Halve":IF X=U8 TH

EN ? "1Ii~~~~Double"

WN 409 ? "~~~~H~+U~+OK";:Y=Ul

1010 410 POSITION 39,Y:? " ";:GOSUB UA:Yl=I
NT(YI/U8):IF Yl{Ul OR Yl}U3 THEN RETUR
N

VG 420 IF Yl{V3 THEN Y=Yl:GOTO 419
CO 439 X=U8~X:? "IIiPlease waittt":ON Y=U2

GOTO 479:IF X3}7' AND X=Ul THEN 1013=79
FK 450 FOR Y=Z TO 1013 STEP X:A=USR(CY,S2,Y

,Z,Y,Y3,S2,Y*U2/(X*X),U'6,U4)
AA 469 A=USR(CY,S2,Y,Z,Y,Y3,S2,Y*U2/(X*X)

+ABS(U2-K),U'6,U4):NEXT Y:POKE 293,(1013
+Ul)*U2/K/X:X3=PEEK(293)-Ul:GOTO 560

SA 470 IF Y3}47 AND X=Ul THEN Y3=47
GZ 480 FOR V=Z TO Y3 STEP X:A=USR(CY,S2~Z

,Y,X3,Y,S2,Z,U'6+Y*U2~(X*X),U4)

FN 4'0 A=USR(CY,S2,Z,V,X3,Y,S2,Z,U96+Y*U2
~(X*X)+ABS(U2-X),U4):NEXTY:POKE 293,(
Y3+Ul)*U2~X~X:V3=PEEK(293)-Ul:GOTO569

·Ature---------------erfect IY 499 REM _"14:11
HH 500 GOSUB UM:? "1Ii~~~Flip~+H~+U~+OK";:Y

LISTING 1: BASIC =Ul
FY 510 POSITION 25,Y:? " ";
IN 529 GOSUB UA:Yl=INT(Yl~U8):IF Yl(Ul OR

Yl}U3 THEN RETURN
WM 539 IF Yl{U3 THEN Y=Yl:GOTO 510
RL 540 ? "IIiPlease waittt":IF Y=Ul THEN FO

R H=Z TO H3:A=USR(CY,S2,H,Z,H,Y3,S2,H3
-H,U96,U4):NEHT H:GOTO 560

KR 559 FOR H=Z TO Y3:A=USR(CY,S2,Z,K,H3.H
,S2,Z,U96+Y3-H,U3):NEHT 101

JH 569 A=USR(CY,S2,Z,U96,K3,Y3+U96,S2,Z,Z
,U3):GOTO 269

OR 899 REM -"itilm-
AB 900 GOSUB UA:H2=Hl:Y2=Yl:A=USR(CY,Sl,H

2,Y2,159,Y2+95,S2,H2,U96,U3)
OH 919 TRAP 920:IF AN THEN POKE 23939,1012+

ASC(A$(U3))-ASC(A$(Ul))+45:POKE 23931,
Y2+ASC(A$(U4))-ASC(A$(U2))+36

GB 929 GOSUB UB:IF Yl{Y2 THEN Yl=Y2
UE 939 IF Hl{H2 THEN 1011=1012
SO 940 IF YI-Y2}95 THEN Yl=Y2+95
WM 950 H=USR(23540,H2,Y2,Hl,Yl,Cl):A=USR(

CY,S2,H2,U96,Hl,U96+Yl-Y2,Sl,H2,Y2,U3)
:IF NOT T THEN 929

PC 969 IF T}Ul AND T{}U33 THEN GOSUB UC:G
OTO 929

BQ 970 ON T=U33 GOTO 909:IF NOT AN THEN
A=USR(CY,Sl,H2,Y2,Hl,Yl,S2,Z,Z,U4):H3=
HI-H2:Y3=YI-Y2:H4=H2:Y4=Y2:GOTO 269

BA 989 Y=LEN(A$):IF Y=U2*UC THEN 2209
HZ 999 A$(Y+Ul)=CHR$(H2):A$(Y+U2)=CHR$(Y2

):A$(Y+U3)=CHR$(Hl):A$(Y+U4)=CHR$(Yl):
POKE 23039,H2+45:POKE 23031,Y2+36

QC 1000 GOTO 900
DZ 1599 REM -.~~~II~if~~~IJ~j.

SS 1600 Pl=ABS(Pl-Ul)
EF 1619 Sl$=".o§oo§o'!i.o§oo§o.":IF Pl THEN Sl$=".

•••o§o••••"
CY 1629 FOR T=Ul TO 9:POKE 23032+T,ASC(Sl

$(T,T)):NEHT T:RETURN
ZA 1699 REM -m4:11-
HQ 1799 POP :Y-20828:GOSUB 2019
HK 1710 GOSUB UB:ON NOT T GOTO 1710:0N T

=Ul OR T=U33 OR T=12 GOTO 1720:GOSUB 1
19:GOTO 1710

YD 1720 IF Hl}159 OR Yl{U4 OR Yl}35 OR T=
U33 THEN GOSUB 269:GOTO 1799

RN 1739 H=INT((YI-U4)*9.9634)*U4+INT(Hl*0
,02(6)+Ul:0N 101 GOSUB 2100,3000,500,399
,2500,3300,2200,390:GOTO 1790

DU 2000 Y=40524
LH 2019 POKE 559,Z:Sl$=".o§oo§o~o§oo§oo§o.":GOSUB

1629:POKE 22876,Ul:M=Ml:Hl=15:Yl=191:Y
2=Sl+1649:GOSUB 2099

TK 2029 POKE DL+468,65:POKE DL+469,PEEK(5
60):POKE DL+470,PEEK(561):M=66:Hl=U3:Y
1=U8:Y2=Y:GOSUB 2090

YD 2030 POKE 799,19:POKE 719,U2:FOR Y=18
TO UA:POKE DL+Y,Z:NEHT Y:POKE DL+15,19
4:POKE 559,62:RETURN

EU 2050 POKE 22876,INT(SP*1.3):M=Ml:Hl=U3
:Yl=195:Y2=Sl:POKE DL+579,65:POKE DL+5
80,PEEK(560):POKE DL+581,PEEK(561)

SL 2069 POKE 799,PEEK(CR+U2):POKE 710,PEE
K(CR+U3):GOSUB 2999:GOSUB 1619:RETURN

CT 2099 T=USR(23138,Y2,M,Hl,Yl,Z):RETURN
PP 2099 REM _;[1]1];-
NC 2109 IF Ml=79 THEN Ml=78:RETURN
SF 2119 Ml=79:RETURN
CIA 2H9 REM Wi1:Wtili.
WJ 2200 AN=Z:GOSUB UM:? "1Ii~~AniMate~ New~

o~ ~ ~Append~O ~ ~ ~P 1a!l~"
TW 2219 GOSUB UA:H=INT(YI/U8):ON H{Ul OR

H}U3 GOTO 1700:0N H=U3 GOTO 200:IF H=U
1 THEN A$=""

44 AUGUST A.N.A.L.O.G. Computing



OL 2220 ~N=Ul:GOSUB UN:GOTO ~OO

UB 24~~ REM 1,)4"1:e
~U 2500 GOSUB UM
GJ 2510 ? "1Ii~. Director!l' ••E. RenaMe File"
UK 2520? "B. Main MenuHF. Load File"
RH 2530 ? "C, ForMat Di sk-.G. Save Fi 1e"
MV 2540 ? "D. Delete File.H. Unlock File"
SM 2550 TR~P 2550:POKE 84,U4:? "[jSelect i

teM or titl(llilhl:"; :INPUT U16,Sl$:IF Sl$=
.... THEN 2510

QR 2560 H=~SC(Sl$)-64:0N H(Ul OR H}U8 GOT
o 2550:IF H=U2 THEN RETURN

IM 25~0 ON H(U4 OR H=5 GOTO 2620:? "t[jFIL
ENAME or titUililhl:"; :INPUT U16,Sl$:IF Sl
$="" THEN 2550

5B 2600 IF Sl$(U2,U2)=":" OR Sl$(U3,U3)="
:" THEN 2620

QH 2610 Hl=LEN(Sl$)+Ul:Sl$(Kl)=Sl$(Ul,Kl
U1l:S1$(Ul,U2)="D:":Sl$(U3)=Sl$(Kl,Kl+
KI-U2)

~U 2620 TR~P 2780:0N K GOSUB 2630,2570,26
60,2680,26~0,2710,2710,2770:CLOSEUU1:
GOTO 2550

HF 2630 OPEN UU1,6,Z,"D:*.*":TR~P 2650:?
1I'ilii

DS 2640 POSITION Z,Z:? "[]":POSITION U2,U3
:INPUT UU1,Sl$:? Sl$,;:INPUT UU1,Sl$:?
Sl$:GOTO 2640

BB 2650 RETURN
BC 2660 ? "IIiV to forMat drive Ul or UtIm

[i]:";:INPUT U16,Sl$:IF Sl$(}"V" THEN RE
TURN

TT 2670 KIO 254,UU1,Z,Z,"D:":RETURN
JJ 2680 KIO U33,UU1,Z,Z,Sl$:RETURN
QU 26~0 ? "IIiD: OLDN~ME, NEWN~ME or ~rn~-~("'II~jI1~Il:"

:INPUT U16,Sl$:IF Sl$="" THEN RETURN
BS 2700 KIO 32,UU1,Z,Z,Sl$:RETURN
KU 2710 K=(K-5)*U4:0PEN UU1,K,Z,Sl$:ON K=

U8 GOTO 2730: ON 51$ (LEN (Sl$)) () "-§o,, GOT
o 2730:FOR V=Z TO 12:GET UV1,Kl:NEHT V

WH 2720 FOR V=Ul TO U3:GET UU1,Kl:POKE CR
+V,Kl:NEKT V:GET UU1,Kl:GET UU1,Kl:POK
E CR,Kl:GOTO 2760

NT 2730 GOSUB UN:POKE 850,K+U3:POKE 852,8
O:POKE 853,~7:POKE 856,Z:POKE 857,30:T
=USR(ADR("hhh~LU!!l"),16)

QA 2740 T=Z:IF K=U8 THEN FOR K=Z TO V3:PU
T UU1,PEEK(CR+K):NEKT K:GOSUB UM:RETUR
N

BK 2759 FOR H=Z TO U3:GET UU1,V:POKE CR+K
,V:NEHT K

VC 2769 K=USR(~DR(S2$)):GOSUBUM:RETURN
EF 2779 KIO 36,UU1,Z,Z,Sl$:RETURN
FT 2780 K=PEEK (1~5) : GOSUB UM:? "IIiError-~"

;K:IF K=160 THEN RUN
BP 27~0 RETURN
5I 2~" REM ·1~j~.~M~"-
N5 3900 GOSUB UM:? "IIiFi 11 0 wi th "; PEEK (1

643):FOR K=Ul TO U3:? ".";K;" with ";P
EEK (1643+K) : NEKT K:? ".OK"

NK 3010 GOSUB UA:Vl=INT(Vl/U8):IF Vl}U4 T
HEN RETURN

K5 3020 IF Vl=U4 THEN? "IIiPlease waittt":
K=U5R(1552):GOTO 260

TF 3030 K=PEEK(1643+V1) :K=K+U1:IF K=U4 TH
EN K=Z

OU 3040 POKE 1643+Vl,K:P05ITION 14,Vl:? K
il+";:GOTO 3010

C5 32~' REM~
ZW 3300 G05UB UM:? "iii. Cel 0.J.+l.J.+2.J.+3.J.

+N.J.+OK"i:POSITION 14, (C2/64):? " "i:GO
SUB U~:ON Vl}3~ GOTO 1700

MQ 3310 C2=INT(V1/U8)*64:IF C2=256 THEN C
2=255

QL 3320 GOTO 260
HG 8000 POKE 55',Z:POKE 566,143:POKE 567,

231:POKE 5427~,80
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UJ 8010 READ U1,U2,U3,U4,U8,U33,U~6,UA,UB

,UC,VM,UN,CV,Sl,S2,Cl,C2,CR,SP,DL:DIM
~$(U2*UC),51$(63),52$(26)

OZ 8020 READ Sl$:FOR K=Z TO Ul:RE~D ~$:V=
USR(~DR(Sl$),~DR(~$),1536+K*UC,LEN(~$)
):NEKT K

JF 8030 FOR K=Z TO ':RE~D ~$:V=USR(~DR(Sl
$),ADR(A$),22841+K*UC,LEN(A$)):NEKT K

US 8040 FOR K=Z TO U1:READ ~$:V=U5R(~DR(5

1$),ADR(~$),20828+K*UC,LEN(A$)):NEKT K
:~$="":POKE 560,80:POKE 561,'3

OJ 8060 FOR K=Z TO U2:POKE DL+K,112:NEKT
K:Ml=7':G05UB UM:? "IIiPicture Perfect.J.[]
b!l'~[]Joe D. Brzuszek.J..J.[jPress 3E:i[;"

NL 8070 ON PEEK(5327')=7 GOTO 8070:Ml=78:
GOTO 1700

JI '000 DAT~ 1,2,3,4,8,33,'6,20,50,100,20
00,2050,23253,24'12,32624,1,255,1788,1
,23888

WL '00' REM MOUE STRING
ZA '01' REM DLI,FILL
KN '03' REM UBI,DISPL~V,COPV,FRAME

DB '1" REM MENU

LISTING 2: BASIC
QV 1 REM PICTURE PERFECT - LISTING2
NS 2 REM b!l' Joe D. Brzuszek
TF 3 REM Creates lines 8050 & '010-'210
TU 4 REM and saves theM in D:PICT.LST
NK 5 REM
IT 6 REM ENTER "D:PICT.L5T" to load
NM 7 REM
C~ 10 DIM H$(101):LINE=600:L~ST='00

SN 20 GR~PHICS Z:POKE 752,1:POKE 710,2
UD 30 OPEN Ul,8,Z,"D:PICT,LST":? "OPENING

D:PICT.LST FOR OUTPUT":TR~P 380
DG 40 RE~D H$:IF LEN(H$){}100 AND LINE{}L

~ST THEN ? "D~T~ LENGTH ERROR IN LINE
"iLINE:GOTO 400

KC 50 LN=PEEK(183)+PEEK(184)*256:IF LN{}L
INE THEN? "LINE ";LINEi" IS MISSING!"
:GOTO 400

DL 60 ? "CHECKING LINE "iLINE:FOR K=l TO
,~ STEP 2:Vl=~SC(H$(K,K))-48:V2=ASC(H$

(K+1, K+1)) -48
IW 70 IF Vl}' THEN Vl=Vl-7:IF Vl}15 THEN

3'0
LV 80 IF V2}' THEN V2=V2-7:IF V2}15 THEN

3~0

LG ~O PUT Ul,V2+Vl*16:NEKT H:LINE=LINE+I0
:GOTO 40

TZ 380 IF PEEK(1'5)=5 ~ND LINE=L~ST THEN
? "NO ERRORS FOUND, BUT S~UE LISTING2
~s ~ B~CKUP JUST IN C~SE!":GOTO 400

OE 3~0 ? "ERROR ~T LINE "iLINE
HT 400 ? "~CLOSING FILE":POKE 752,Z:END
LV 600 D~T~ 383035305332243D2268~DFC068DC

802~DFD068DC402~DFE068D0206~DFF068DO~0

660223~583D5553522841445228533224

RZ 610 D~T~ 2~2~3~583D5553522841445228226

8A~07A03~A25~205CE4A~068DOI02A~008DOOO

2A~C08DOED460222~2~~B3~3031304441

KR 620 DATA 5441686885CC6885CB6885CE6885C
D681865CE85D0681865CD85CF~002E6DOAOOOB

lCB~lCDE6CBD002E6CCE6CDD002E6CE~5

EH 630 D~T~ CDC5CFDOE~~5CEC5DODOE460~B3~3

032304441544148~'CA8DOAD48D17DO~~~48Dl

8D0684068~'7085CB~~7F85CC~2048E6F

GL 640 D~T~ 06AOOOBICBCE6F06F0054~4A4C220

62'03~8B~6B068D7006~~038E6F06CE6F06FOO

BO~O~OE70060E70064C3~064'FF~00031

PQ 650 D~T~ CBOD7006'1CBC~DOC3E6CBD002E6C

continued on page 56
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ASIC Editor II is a utility to help you

Benter BASIC program listings pub
lished in ANALOG Computing. To
simplify the identification of errors,
each program line is evaluated im

mediately after it's typed, eliminating the
need for cumbersome checksum listings.
When you've finished entering a program us
ing BASIC Editor II, you can be certain it
contains no typos.

An option is provided for those who wish
to use standard BASIC abbreviations. Also,
the program retains all Atari editing features.
Finally, for those who prefer to type programs
the conventional way, using the built-in edi
tor, a post-processing mode is available. It al
lows you to check typing after the entire
listing has been entered.

Typing in the Editor
To create your copy of BASIC Editor II,

follow the instructions below- exactly.

Disk version:
(1) Type in Listing 1, then verify your work

with Unicheck (see Issue 39).
(2) Save the program to d: ,k with the com

mand SAVE "D:EDITORLl.R4S':
(3) Clear the computer's memory with the

command NEW
(4) Type in Listing 2, then verify your work

with Unicheck.
(5) Run the program (after saving a back

up copy) and follow all the on-screen
prompts. A data file will be written to your
disk.

(6) Load Listing 1 with the command
LOAD "EDITORLI.R4S".

(7) Merge the file created by List
ing 2 with the command ENTER
"D:ML.DAT' '.

bV Clavton Walnum

(8) Save the resultant program with the com
mand LIST "D:EDITORII.LST".

Cassette version:
(1) Type in Listing I and verify your work

with Unicheck.
(2) Save the program to cassette with the

command CSAVE. (Do not rewind the
cassette.)

(3) Clear the computer's memory with the
command NEW

(4) Type in Listing 2 and verify your work
with Unicheck.

(5) Run the program and follow the on
screen prompts. A data fIle will be written to
your cassette.

(6) Rewind the cassette.
(7) Load Listing 1 with the command

CLOAD.
(8) Merge the fIle created by Listing 2 with

the command ENTER "C: ".
(9) On a new cassette, save the resultant pro

gram with the command LIST "C: ':

Using the Editor
Take a look at one of the BASIC program

listings in this issue. Notice that each program
line is preceded by a two-letter code. This code
is the checksum for that line; it's not a part
of the program.

To enter a program listing from the maga
zine, load BASIC Editor II with the ENTER
command, and run it. You'll be asked if you
wish to allow abbreviations (see your BASIC
manual). If you do, type Y and press
RETURN. Otherwise, type N.

Note: If you set BASIC Editor II to allow
abbreviations, the program will run slightly
slower.

Your screen will now be divided into two
"windows." The upper window will display
each line after it's processed, as well as the

checksum generated for that line. The lower
window is where program lines are typed and
edited.

When the program's waiting for input, the
cursor will appear at the left margin of the typ
ing window. Type a program line and press
RETURN. The line will be evaluated and
reprinted in the message window, along with
the checksum generated.

If the checksum matches the one in the
magazine, then go on to the next program line.
Otherwise, enter the command E (edit) and
press RETURN. The line you just typed will
appear in the typing window, where you may
edit it. When you think the line has been cor
rected, press RETURN, and it'll be
reevaluated.

Note: You may call up any line previously
typed, with the command E followed by the
number of the line you wish to edit. For ex
ample, E230 will print Line 230 in the typ
ing window. Do not attempt to edit any
program lines numbered 32600 and higha
These lines fall within the BASIC Editor II
program.

If you're using BASIC abbreviations, the
two versions of the command E work slightly
differently. The command E, without a line
number, will call up the line exactly as you
typed it. When you append the line number,
the line will be printed in its expanded (un
abbreviated) form.

Leaving the Editor
You may leave BASIC Editor II at any time,

by entering either B (BASIC) or Q (quit). If
you type B, the Editor will return you to BAS
IC. Enter LIST to review your work, if you
wish. Note that lines 32600 and above are the
Editor program. Your work will appear be
fore these lines. To return to the Editor, type
GOTO 32600.

Type Q, and you'll be asked if you really
want to quit. If you type Y, the Editor pro
gram will be erased from memory, and you
may then save your work in any manner you
like. If you type N, the Q command will be
aborted.

Large listings
If the program you're entering is particu

larly long, you may need to take a break.
When you want to stop, type Q and press
RETURN, then save your work to disk or cas
sette. When you're ready to start again, load
the program you were working on, then load
BASIC Editor II with the ENTER command.
Type GOTO 32600, and you're back in
business.
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When you've finished entering a
program using BASIC Editor II, you
can be certain it contains no typos.

The post-processor
Many people may not want to use BASIC

Editor II when entering a program listing,
preferring, instead, the Atari's built-in editor.
For that reason, BASIC Editor II will allow
you to check and edit your programs after
they've been typed.

To take advantage of this option, type any
magazine program in the conventional man
ner, then save a copy to disk or cassette (just
in case). With your typed-in program still in
memory, load BASIC Editor II with the
ENTER command, then type (J(JJ() 32600.

Respond with N to the "abbreviations"
prompt. When the Editor appears on your
screen, enter the command P (post-process),
and the first program line will appear in the
typing window. Press RETURN to enter it into
the Editor.

The line will be processed, and the check
sum, along with the program line, will be
printed in the upper window. If the checksum
matches the one in the magazine, press
RETURN twice, and the next line will be
processed.

If you find you must edit a line, enter the
command E, and the line will be moved back
to the typing window for editing.

When the entire listing has been checked,
you'll be asked if you wish to quit. Type Y
and press RETURN. The Editor program will
be removed from memory, and you may then
save the edited program in any manner you
wish.

Murphy's Law
Anyone who's been associated with comput

ing knows this is the industry Murphy had in
mind. You may fmd that, after typing a pro
gram with BASIC Editor II, it still won't run
properly. There are two likely causes for this.

First, it may be that you're not following the
program's instructions properly. Always read
the article accompanying a program before at
tempting to run it. Failure to do so may present
you with upsetting results.

Finally, though you can trust BASIC Edi
tor II to catch your typos, it can't tell you if
you've skipped some lines entirely. If your
program won't run, make sure you've typed
all of it. Missing program lines are guaran
teed trouble.

One last word: Some people find it an un
necessary and nasty chore to type REM lines.
I don't condone the omission of these lines,
since they may be referenced within the pro
granl (a bad practice, but not unheard ot). If
you want to take chances, BASIC Editor II is
willing to comply.
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Listing 1.
BASIC listing.

32600 If fL THEN 32616
32602 OIH L$Cl15),SU$Cl15),C2$C2),O$Cl
151. H$ Cll" • S$ "0) ,E$ C6" ,ft5 (1) 'fL=l: S
THTftO=PEEKC1361+PEEK(137)*256
32604 GRftPHICS O:POKE 710.0:P=O,ftBR=0:
? "ftLLOW ftBBREUlftTIONS";,INPUT A$:lf A
$="V" OR ft$="~" THEN ftBR=l
32606 8$(1)=" ":8$(115)=11 11:0$(2]=0$
32616 OPEN U17,4,9,"E:":LS=" "IGOSUB :I
2662:STftRT=0
3261B POKE 766.1:POKE B3.3':POSITION 1
.3:lf LENCL$I(3' THEN? L$:GOTO 32624
32620 If LENCL$)(77 THEN? L$(1,30):?
L$ CH. LEN CL$)) : GOTO :12624
32622 ? LSU.,38):1 L$(J',76) 11 LS(77,L
ENCL$))
32624 POKE 752,O'POKE 766,O:POKE 55',3
4:POKE 82,1:POKE 83,38:POSITION 9,10:?

II II; :INPUT U17;l$:POKE 766,1
32626 If CL$="P" OR L$="p") ANO START=
o THEN P=l, L$=''''
32628 If L$="E" OR L$="e" THEN E=l:POS
IlION 1,10:? sus GO TO 32624
3'2530 If L$="O" UR LS="q" THEN 326'8
32632 If L$="11 QND P=l THEN 32686
32634 IF L$=IIII THEN 3262.
32636 :If L$="B II OR L$=lIb" THEN GRQPHIC
S 9:? "TYPE IGOTO 32609 1 TO CONTINUE":
END
32638 If L$(l,l'="E" OR L$(l,l)="e" TH
EN E=l:TRAP 32624,EL=UftLCL$(2)),POSITI
ON l,':LIST EL:GOTO 32624
32640 SU$=L$:TRftP 32624:K=UALCL$)
32642 STftRT=l:lf P ftNO NOT E THEN 326
52
32644 GOSUO 32674:lf NOT ftBR OR P THE
N 32652
32646 POKE 766,O:? CHR$(125) :POSITION
O,3:L=VQLtL$):LIST LI? I? :? "CONT II :L$
=0$
3264B POSITION O,O:POKE 042.13:STOP
32650 POKE 042.12:ft=USRCftORCS$),ftDRCL$
),4) : L$=L$ (1,~)

32652 CHKSUH=U5RCftDRCH$),ftDRCL$),LENCL
$11 :CHKSUH=CHKSUH+PEEK(1542)*65536
32654 CHK=CHKSUH-CINTCCHKSUH/676)*676)
: HI=INT CCHK/261 : LO=CHK- CHI*26I, C2$ (1) =
CHR$(HI+65),C2$C2)=CHR$CLO+65)
32656 If NOT P OR E THEN E=O'GOSUB 32
662:lf NOT P THEN 32660
32650 POKE 03.3':POKE 752,l:fOR K=3 TO

5:POSITION I,M:? B$(1,38)IPOSITION 1,
K+7:? B$Cl,38) :NEKT K:POKE B3,38
32660 POKE 766.1:POKE 83,30:POSITION 6
,7:? C2$:POKE 752,01GOTO 32618
32662 G05UO 32702:POKE 766,O:POKE 752,
1:1 "~II:POKE 82,1:DL:PEEK(560)+256*PEE
K(561)'4
32664 POKE DL-l,70:POKE DL+2,6'POKE DL
+J,112:POKE DL+4,112IPOKE OL+5,112:POK
E OL+13,112:POKE OL+14,l12
32666 POKE OL+22,l12:POKE DL+23.112:PO
KE DL+24.65:POKE OL+25,PEEKC5601 :POKE
OL+26,PEEKC5611 :POKE 03i.3'ii~Ii~~t!32668 POSITION 20,0:? "

":POSITION 0 7:? II

I: ":POSXTXON 1,7
: 1 II I I : 01;

32672 POKE 55',34:RETURN
32674 GRftPHICS O:POKE 55'.0:POKE 766,1
:POKE 82,8:POKE 83,3':POSITION 0,3:? L
$:? :? :1 :1 "CONTII:POSITIOM 0,0
32676 POKE 042,13'STOP
32670 POKE 042,12'TRAP 326B2,ft=USRCftOR
CE$I, UftLCL$) I 'If A=4 THEN POP 'GOTO 32
602
32680 RETURN
32602 GOSUB 32662:S0UNO O,75,10,8'fOR
K=l TO 20:NEKT MISOUND 0,8,0,0:POSITIO
N 1,3:7 "SYNTAM ERROR!":POKE 766,1
32604 POKE 03,38:POSITION 1,10'7 SU$'G
OTO 32624
32606 LINE=PEEKCSTHTAB)+PEEKCSTHTAB+1)
*256:lf LINE)325" THEN 326'0
326880fS=PEEKCSTHTftB+2),STHTftB=STHTAB
+OfS:POSITION 1.':LIST LINE:GOTO 32624

~2~~oQ~~~~;~~:p~ip~~~~~0:$~S~~~?T~~~ftg
OSITION 1,10:? B$C1,38):GOTO 32624
326'2 GRftPHICS O:? ,? ,? :fOR K=32600
TO 32636 STEP 2:1 M:MEMT M:1 "CONTII:PO
SITION 8,0:POKE 842,13:5TOP
326'. POKE e42,12:GRAPHICS 811 :1 11 I
fOR K=32630 TO 32674 STEP 2.7 KINEKT K
:7 :1 "CONTtlIPOSITION 8,8
326'6 POKE e42,131STOP
326'0 POKE 042.12'GRAPHICS O,? 17 17 1
fOR K=32676 TO 32702 STEP 217 N'NEKT K
17 11 "POKE 842,12t1 IPOSITION 8,8

32700 POKE 042,13:STOP
32702 POKE 16.112:POKE 53774,112'RETUR
N

CHECKSUM DATA.
(see issue 39's Unicheck)

Listing 2.
BASIC listing.

10 DIM L$(120),HL$Cll'I,ft$Cl)

~M~~r.~mp~ipmI~1~~~~ ~c::[!l~~~ ~~ (~~
D" THEN 20
30 If AS="C11 THEM 59
40 ? "PLACE fOR HATTED OISK IN DRIVE":?

"THEM PRESS RETURN": INPUT l$: OPEN IU,
8,0,"O:HL.OAY":GOTO 60
50 ? :1 "REACY CASSETTE, PRESS RETURN"

~~I~~~~3~~~gP~~(~~f~:~k~~i~=CHR$(34)
70 N=ll':GOSUB 130,L$(14)=HL$Cl,50),L$
CLEN CL$) +1) =CHR$ (34) :? 111; L$
80 L$ (1) ="32610 H$ C5" =": L$ (14) =CHR$ C3
41: L$ (15) =HL$ (5" : L$ CLEN CL$) +1) =CHR$ C3
4):1 Ul;lS
'0 L$ Cl) ="32612 S$=": L$ (10) =CHR$ (34)
100 HL$='''', N=,8: GOSUB 130: L$ Cll) =HL$: L
$CLENCL$)+1)=CHR$C34):? Ul;L$
110 L$ (1) ="32614 E$=": L$ (10) =CHR$ (34)
120 HL$="": N=6': GOSUO 130: L$ Cll1 =HL$: L

f~~E~~~$~~f)~gH:~~~~~:~,~~i~~;~~~R$Cft)
:NENT K:RETURN
140 DATA 104,104,133,204,184,133,203,1
04,104,133,205,16',0,141,3,6,141,2,6,1
41,4,6,141,5,6
150 DATA 141,6,6,238,3,6,32,68,218,172
,2,6,177,203,133,212,32,179,217,32,182
,221,32,68,218
160 DATA 173,3,6,133,212,32,178,217,32
,21',218,32,218,217,165,212,~.1,8,6,16
5,213,141,1,6,24
170 DATA 173,0,6,10',.,6,141,.,6,173,1
,6,10',5,6,141,5,6,1.4,3,238,6,6,238,2
180 DATA 6,172,2,6,1'6,205,208,176,173
,4,~,133,212,173,5,6,133,213,'6
1'0 DATA 104,104,133,204,104,133,203,1
04,184,141,255,6,~6,,9,133,ZI3,216,16S
,88,133,Z05,165,0',133,206
208 DATA 174,255,6,24,165,295,185,40,1
33,205,14.,2,230,206,202,208,24Z,160,0
,177,205,201,64,144,18
219 DATA ZOI,'6,144,1',291,128,144,18,
201,1'2,144,6,201,224,144,7,176,8,24,1
05,32,144,3,56,233
220 DATA 64,145,203,200,1'2,114,240,2,
208,215,177,283,201,32,208,3,136,208,2
47,200,132,212,'6
230 DATA 104,104,141,25C,6,104,141,253
,6,16',8,133,213,216,165,136,133,205,1
65,137,133,206,160,0,171
240 DATA 205,205,253,6,208,8,200,177,2
05,205,254,6,240,15,160,2,177,295,24,1
01,205,133,205,144,228
250 DATA 230,206,176,224,160,4,177,205
,201,55,2.0,4,168,8,2.9,8,132,212,'6

CHECKSUM DATA.
(see issue 39's Unicheck)

10 DATA 203,265,.65,8.4,2'.,'73,652,27
0,'78,7'7,278,275,835,20',301,763'

50 DATA 355".,254,.28,'35,e40,589,.1
,'74,56.,5435
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maneuver involved rotating the joystick
through all four positions to release a bomb.
I never did master this technique, which made
the game virtually not playable for me.

Boulders and Bombs was another CBS dis
appointment. It was difficult to play, unin
teresting, and not challenging. On the other
hand, CBS Software had better success with
their Sesame Street-inspired children's educa
tional games. Titles like Astro Grover were
good back then and are still considered some
of the best available educational games.

Not so good, by any standards, was Par
ker Brothers' Popeye. It looked much like a
remake of Epyx's Jumpman and Jumpman
Junior (both excellent games). Miner 204ger
(Big Five Software) was a much better im
plementation of this type of climbing and
jumping game. And, of course, Donkey Kong
(Atari) was a tremendous hit both in the ar
cade as well as on the Atari 8-bit machine.

Parker Brothers should not be thought of
as a maker of poor games. One of their big
hits, if not the biggest, was Q*Bert. The Atari
cartridge was a true representation of the ar
cade game. Although the theme was simple,
Q*Bert was (is) the type of game that can hold
your interest. It also qualifies for the non
violent game hall of fame since the game can
be played without "killing the aliens."

Looking down my list of contacts I see the
name Educalc. This was one of the many
small companies producing quality software
without attracting very much attention. I still
have two of their titles: Addition and Subtrac
tion and Multiplication and Division.

Although both of these software titles
lacked advanced graphics, they were good at
teaching basic math through the use of drill
and practice. Each offered several different
"games" which one or more children could
play. Each game taught a different aspect of
math, such as straightforward counting or
counting by increments.

I particularly liked the way the games han
dled errors. Some drill and practice programs
would not permit the user to advance until
the correct answer was given. This heavy
handed approach would lead to frustration
and little learning. Educalc used a gentler ap
proach that gave the youngster several
chances before presenting the correct answer.

Unfortunately, I don't think you can find
Educalc games anymore, even on the dis
counters' shelves. That's a shame.

Another long-forgotten name on my list is
Maximus. Maximus was a management con
sulting company located in Virginia, I be-
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ways seemed to be an enjoyable and challeng
ing pastime and one which I spent many
hours playing. Although simplistic by today's
standards, it was good for its time.

Yet CBS Software had its share of medi
ocre titles. K-Star Patrol never reached the
popularity of K-razy Shoot Out. In this shoot
'em-up game, you had to destroy alien ships
as you moved through enemy space sectors.
One of the main problems with K-Star Patrol
was the sensitivity of the joystick. A required

The early and mid-1980s saw a number of
companies jumping on the software band
wagon. Many of these didn't have the stay
ing power either in management prowess or
quality products to endure. Traditional board
game companies such as Parker Brothers,
Ideal (CBS), and Milton-Bradley saw the
boom in computer games and decided to get
in on the action.

Some of the games from these companies
stand out as nostalgic reminders of a more
innocent age of software. For example, CBS's
K-razy Shoot Out was an adaptation of the ar
cade game Berzerk. Killing robot sentries al-

record of companies and products that have
both become a household word and later are
all but forgotten.

In late 1984, the Atari 8-bit computer was
in its prime. Despite the ongoing confusion
caused by the "old Atari" and the "new old
Atari," there were dozens of companies sup
porting the machine with products ranging
from the innovative to the dogs. My histori
cal file also shows a number of trends which
have come, gone, and well, come again.
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R
ecently, I was preparing to attend yet
another computer show. In a small
effort to get organized, I normally
update my list of industry contacts
prior to leaving for the show. This

time was no different-add a few new names
here, delete a few names there-instant new
contact list.

In the seven years I have been going to
these trade shows, much has changed.
Change couldn't be more evident than within
the world of Atari. Since I have kept all of
myoid contact lists-going back to 1984-1
have what amounts to an archaeological



lieve. They had two products: Storyline and
Safetyline which both used a combination of
disk and cassette tape.

The tape contained a story narration that
was synchronized to graphics images on the
disk. The animation and mouth movements
of the characters matched the narration on the
tape. It was all well done. Safetyline also in
cluded several games that reinforced the con
cepts (safety tips for crossing the street and
what to do if lost) taught by the story.

I occasionally stiLl see StOlyline and Safety
line for sale in some software stores and toy
outlets. If you have both a disk drive and a
cassette recorder attached to your Atari com
puter, and you have children aged four to
seven years, you should check out these pro
grams. They are well-designed and fun for
children.

Another company name I see on my list
is Eastern House Software. I don't know what
happened to them but they had an excellent
product called the Monkey Wrench. It was a
cartridge that fit into the right slot of an Atari
800 and gave Atari cartridge BASIC the pow
er it should have had from the start.

Monkey Wrench provided automatic line
numbering and renumbering, allowed you to
delete ranges of lines and had a hex
adecimal/decimal number conversion utility.
You could also use it to display the contents
of memory without leaving BASIC. I still
have mine, but the availability of Microsoft
BASIC, BASIC XL and others has forced
Monkey Wrench to collect its share of dust.

It's been a long time since Odesta has mar
keted 8-bit programs, having left for the green
pastures of the Mac world. Still, its Chess,
Checkers, and Odin (otherwise known as
Othello and Reversi) games are exceptional
examples of quality software. What made
these products definitive video board-game
translations was the user interface (still one
of the best I've seen on any computer) and
the excellent documentation, which not only
included game play but also histories of the
game and strategy hints.

These Odesta games also had a plethora of
options that let you play at many levels, take
back any number of moves, switch players
during a game, request help, and play back
the entire game much like a movie. These
games were as much a means for learning as
they were for playing, and they still can be
found if you are willing to look hard for them.
If you don't have one, you ought to pick one
up. You'll then have something with which
to compare every other 8-bit product you
AUGUST A.N.A.L.O.C3. Computing

own.
I forgot about a company called Tronix.

They had a couple of games in the mid-1980s,
but the one I remember is Juice. One of the
best of the jumping/hopping genre, it was in
some ways a better game than the more popu
lar Q*Bert. Juice used a three-dimensional
or perspective view for you to hop around on.

The goal was to jump on every square of
the board, leaving a trace which completed
a "circuit." Once the circuit was complete,
you advanced to the next level. At higher lev
els it took two or more jumps to turn a square
into an electrical trace. Like many of the clas
sic games, Juice was simple in concept but
had depth.

I had to do a little digging through the
"junk," ah, old software box, to find out why
Utopia Software was on my list. I found it:
Pinhead. That's the name of a game that cap
tured my fancy years ago in which you move
a clown on a unicycle across the bottom of
the screen in order to catch falling balloons
on his head.

I know it sounds lame, but the circus-style
music and excellent graphics added to the ex
citement. Pinhead was modeled after Kick
man which made the rounds at the arcade at
the time. I first saw this game at a users'
group meeting on a projection TV. Once I
saw it I was hooked.

Not every software title can be a hit. Few
companies learned this lesson better than
Sirius. Sirius had two of my favorite 8-bit
games as well as more than their share of tur-

keys. Sneakers, one of their better efforts,
consumed a good portion of my life.

Sneakers was a light-hearted Space In
vaders-type game in which cute and hu
morous creatures descended from the top and
sides of the screen as targets for you to shoot
at. There were eight or nine types of crea
tures, but I recall only the Sneakers, Daggers
and Cyclops. Like other games of this ilk,
each screen brought faster and deadlier crit
ters, and the object was to score as high a
score as possible. I no longer have my Sneak
ers disk, but if I did, I would playa round
right now. It always brought a smile to my
face.

The other excellent Sirius game was Ban
dits. I call it a Galaxian-to-the-max type of
game. Like Galaxian, you move a gun tur
ret across the bottom of the screen, aiming
and shooting at the enemy ships that descend.
Some of the enemies shoot back, others dive
and regroup and they come in groups of twos,
threes and fives.

Bandits contains a couple of dozen levels
of attacking aliens, and things get hectic fast.
Bandits is one of the best shoot-'em-ups ever
made. I wore out one Atari joystick with this
game and suffered multiple calluses on my
fingers.

Sirius had some awful titles as well. Alpha
Shield and Repton were mediocre at best. Cy
clod and Fast Eddie were poor excuses for
even a YCS game. Squish 'Em and Wilvy Nary
were uninspired and dull. Too bad Sirius is
no longer around because when they did it
right, they did it right.

Many more names appear on myoId con
tact lists, but I have run out of space. Some
of the products were not worth purchasing
when they were new, but there are hundreds
more that were good. The good news is that
many of the products from companies no
longer in business can still be purchased.
Like Classic Coke, some of these programs
have been purchased, repackaged and reis
sued. In many cases, the programs now cost
less than they did when they were new.

So the next time someone says there isn't
any good software for the 8-bit Atari, tell
them they are not looking hard enough for
it. All in all, there are plenty of programs of
all types to choose from for your computer.

Arthur Leyenberger is a computer analyst
and free-lance writer who works out of his
home in New Jersey. He can be reached on
CompuServe at 7/266,46 or on DELPHI as
ARTL. 'i=I
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MIL EDITOR. . .

u T I L I , y

For use in machine-language entry.

by Clayton Walnum

MIL
Editor provides an easy
method to enter our

. machine-language list
ings. It won't allow you
to'skip lines or enter bad

data. For convenience, you may enter listings
in multiple sittings. When you're through typ
ing a listing with MIL Editor, you'll have a
complete, runnable object file on your disk.

There is one hitch: It's for disk users only.
My apologies to those with cassette systems.

Listing I is MIL Editor's BASIC listing.
Type it in and, when it's free of typos, save
a copy to disk, then run it.

On a first run, you'll be asked if you're
starting a new listing or continuing from a
previously saved point. Press S to start, or
C to continue.

You'll then be asked for a filename. If
you're starting a new listing, type in the file
name you want to save the program under,
then press RETURN. If there's already a file
by that name on the disk, you'll be asked if
you wish to delete it. Press Y to delete the
file, or N to enter a new filename.

If you're continuing a file, type in the name
you gave the file when you started it. If the
program can't find the file, you'll get an er
ror message and be prompted for another file
name. Otherwise, MIL Editor will calculate
where you left off, then go on to the data en
try screen.

Each machine-language program in
ANALOG Computing is represented by a list
of BASIC data statements. Every line contains
16 bytes, plus a checksum. Only the numbers
following the word DATA need to be con
sidered.

MIL Editor will display, at the top of the
screen, the number of the line you're current
ly worki'ng on. As you go' through the line,
you'll be prompted for each entry. Simply
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type the number and press Return. If you
press Return without a number, the default
is the last value entered.

This feature provides a quick way to type
in lines with repetitions of the same number.
As an added convenience, the editor will not
respond to the letter keys (except Q for
"quit"). You must either enter a number or
press Return.

When you finish a line, MIL Editor will
compare the entries' checksums with the
magazine's checksum. If they match, the
screen will clear, and you may go on to the
next line.

If the checksums don't match, you'll hear
a buzzing sound. The screen will turn red,
and the cursor will be placed back at the first
byte of data. Compare the magazine listing
byte by byte with your entries. If a number
is correct, press RETURN.

If you find an error, make the correction.
When all data is valid, the screen will return
to gray, and you'll be allowed to begin the
next line.

Make sure you leave your disk in the drive
while typing. The data is saved continuously.

You may stop at any time (except when you
have a red screen) by entering the letter Qfor
byte 1. The file will be closed, and the pro
gram will return you to BASIC. When you've
completed a me, exit MIL Editor in the same
way.

When you've finished typing a program,
the file you've created will be ready to run.
In most cases, it should be loaded from DOS
via the L option. Some programs may have
special loading instructions; be sure to check
the program's article.

If you want the program to run automati
cally when you boot the disk, simply name
the me AU1ORUN.SYS (make sure you have
DOS on the disk.).

The two-letter checksum code pre
ceding the line numbers here is not
a part of the BASIC program. For
more information, see the "BASIC
Editor II" elsewhere in this issue.

LISTING 1: BASIC LISTING

AZ ~~1~~~5~FI16I,N$I.I,A$11I,B$111.F$1151

IF 11 DIH HOD$I.}
IN 20 LINE=1000:RETRN=155:BACK5P=126:CHK5

UH=O:EDIT=O

GO J~o~~~~~.;5~;;g~;~~0~0~~?6~~R~~~~rt or
ze 40 POSITION 10,8:? IlFILEMtlHE"J:INPUT F

$:POKE 752,1:1 " ..
F[ 50 IF LENIF$I(J THEN P05ITION 20,10:'

II ":GOTO 49
NF 60 IF F$(1,210"D:" THEN Fl$="D:":F1$1

JI=F$:GOTO BO
III 70 F1$=F$
Tit 88 If CHR$(tl)="S" THEN 129
FO '0 TRAP .JO:OPEN U2 •• ,O,Fl$:TRAP 110
"0 100 FOR X=l TO 16:GET U2,A:NEXT X:LINE

=LINE+I0:GOTO 100
NH 110 CL05E U2:0PEN U2,',O,Fl$:GOTO 170
VT 120 TRAP 160:0PEN U2,.,O,Fl$:G05UB •• 0

:P05ITION 10,10:1 "FILE ALREADV EXI5T5
!!II:POKE 752,0

lU 110 POSITION 18,12:? liE RASE IT? 111:&05
UB 500:POKE 752,1:' CHR$IAI

UK 140 If CHR$ [A) =tlH OI OR CHRS un ="0" THEN
CL05E U2:GOTO 30

QG ~~: f~oCttR$(A)<)IIVfl AND CHR$CA) ()lIyll T

'H 160 CLOSE nZ:OPEN nz,8,0,Fl$
If: 170 GOSUB 450:POSITION 10,11? "~
~: "iLINE:CHKSUH=O

GN IBO Ll=3:FOR X=l TO 16:P05ITXON IJWlX(
10)+12*UO",H+Z:POkE 7SZ,0:? "BVTE nil
iHi ll

: lIilGOSUB 310
Il" 1'0 IF EDIT AND L=O THEN BVTE=BFIXI:GO

TO 210
FY 200 BVTE=UALIN$1
Ol 201 HOD$=N$
eu 210 POSITION 22,H+2:1 BYTE;" II

Vl 220 OFlXI=OVTE:CHK5UH=CHK5UH+BVTEWX:IF
CHK5UH>"" THEN CHK5UH=CHX5UH-I0000

"5.230 NEXT X:CHK5UH=CHK5UH+LINE:IF CHKSU
H>"" THEN CHKSUH=CHKSUH-I0000

lCi 2 .. 0 POSITION 12,H+2:POkE 7S2~91? "CHEC
KSUH: ";:Ll=.:GOSUB JI0

[W 250 IF EDIT AND L=O THEN 270
OH 260 C=UALIN$)
SY 270 POSITION 22,H+2:1 Cit.
Il 200 IF C=CHK5UH THEN JOO
OX 2'0 GOSUO •• 0:EDIT=1:CHK5UH=0:GOTO IBO
lW JOO FOR X=l TO 16:PUT U2,OFIXI:NEXT X:

LINE=LINE+I0:EDIT=0:GOTO 170

:~I ~~g ~~gUB SOO:IF (A=ASCCIIQII) OR A=ASC(
','qll» AND H=1 AND NOT EDIT THEN "20

PO J30 IF A()RETRN AND A(>BACK5P AND IA(.
B OR A>571 THEN 320

OK JJ1 IF A=RETRN AND N$='oo, THEN N$=HOO$
TO 3J5 IF A=RETRN AND L=O AND X>l THEN 35

o
JR J.O IF lIA=RETRN AND NOT EDITI OR A=O

ACK5Pl AND L=O THEN 320
OM 350 IF A=RETRN THEN POkE 75Z,I:? " II:R

ETURN
GG J60 IF A(>OACK5P THEN .00
~~ ~~g ~~=~~,1 THEN N$=N$ (1, L-ll : GOTO no

RE J'O , CHR$IBACK5PI; :L=L-l:GOTO J20
BB .00 L=L+l:IF L>Ll THEN A=RETRN:GOTO J5

o
WK .. 10 N$ Cl) =CHR$ un :? CHR$ (A) i : GOlD 320
KN .20 GRAPHIC5 O:END
VT "30 G05UB 4.. 0:POSITION 10,10:? "NO SUC

H fIlE!":fOR H=1' TO .1000:NEMT H:ClOSE
!l2:GOTO JO

fO 440 POKE 7.10,48:S0UND 0,100,12,8:FOR H
=.1 TO 50:NEWT K:SOUND O,O,O,O:RETURN

"V "50 GRAPHICS 23:POKE 16,11Z:POKE 53774
,112:POKE 55',0:POKE 710,"

XR .60 DL=PEEKI560)+256WPEEKI5611+.:POKE
Dl-l,70:POKE Dl+Z,6

H .70 FOR K=3 TO 3' 5TEP 2:POKE Dl+X,2:N
EXT X:FOR X=. TO .0 5TEP 2:POKE DL+X,O
:NEXT X

IN 480 POKE Dl+41,6S:POKE Dl+42,PEEK(560)
:POKE Dl+43,PEEKC561l :POKE 87,0

AC "'0 POSITION 2,0:? "analog ... 1 ~ditor"l
POKE 5S',34:RETURN

HZ 50B OPEN nl~4,O,"K:":GET IH,A:CLOSE IS!
I RETURN IIII!I
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Reviewed by Matthew J.W. Ratcliff

Chopliller
Atari Corp.
1196 Borregas Avenue
Sunnyvale, CA 94086
(408) 745-2000
8-bit cartridge, $24.95

T
he original Choplifter, vintage 1982,
was a disk-based game by Broder
bund software. The cartridge version
from Atari has been given a graphics
face-lift, without sacrificing the play

ability of the original.
The game scenario is simple and challeng

ing. "The Bungelings have kidnapped 64 of
our delegates from the World Peace Confer
ence." Your task is to rescue them. You pilot
a helicopter from your secret base, which is
disguised as a post office, into the Bungel
ing territory. The backdrop is a colorful scene
of blue sky, clouds, mountains and the flat
ground below. You have three "sorties," or
lives, in which to complete your mission.

Your chopper is equipped with a machine
gun for shooting open the barracks that con
tain the hostages, and for air-to-air combat
(extremely difficult) with enemy jet fighters
and drone air mines. You must overcome an
onslaught of tanks, as well, which may be
taken out with your bombs. Quickly press
ing the fire button shoots, while holding it
down briefly turns the helicopter to face right,
forward and left. When facing forward, the
bombs are activated by the fire button, and
AUGUST A.N.A.L.O.G. Computing

the machine gun is active when facing either
side.

The most difficult component of the game
to master is the timing used on the fire but
ton. Fire too slowly, and you end up turning
the helicopter instead of shooting. Ifyou hold
the button too long, the chopper will turn too
far with generally fatal results if an enemy
is in hot pursuit. A good tactile feedback
joystick, such as the Epyx 500XJ is best suit
ed for Choplifter.

No points are scored for shooting the ene
mies. Your mission is to save lives, not de
stroy them, though you must eliminate
hostiles as necessary in your effort to rescue
your allies. This is no easy task. As you fly
along, tanks will track you from below. Drop
bombs on them to give you enough time to
land. Once on the ground, the hostages will
board your aircraft.

The Bungelings are always on your trail.
Stops to pick up hostages will be brief, and
you must land close to them to save time. This
requires precision flying, since it is easy to
squash a friend. As the tanks relentlessly hunt
you down, they may shoot some of the
hostages. It is up to you to lift off and draw

the tanks' fire to save your men.
Only 16 men at a time will fit in the chop

per. They must be returned to the post office,
where they wiII wave in gratitude as they get
off the helicopter. Subsequent trips wiII be
much tougher.

A perfect score in this game is 64 lives
saved. Saving all 64 men is a difficult but ~.t

tainable goal. I have not mastered it yet, but
my local Atari dealer, Jeff Randall, has the
original, and he tells me that the disk-based
game presented a special screen graphic if
you achieved a perfect score. I don't know
if the same game-winning graphic is includ
ed in the cartridge version.

The first Choplifter was done in Atari's
high-resolution, two-color graphics mode 8.
All the colors in the game were achieved
through "artifacting," where combinations of
even and odd pixels gave different color ef
fects. It is clear that a lot of work went to the
development of the new graphics for this
game.

Matthew Ratcliff, afrequent contributor to
ANALOG Computing, lives in St. Louis,
Missouri with his wife and two children.
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bV Michael A. Banks

S
haring fIles and information is a time
honored tradition among modem
users, and for many the major reason
for being online. It was certainly an
eye-opener for me the frrst time I frred

up a modem and discovered the thousands
of fIles available at almost no cost online!

This tradition is carried on in the Atari SIG
and, indeed, is one of its foundations. This
is obvious if you've spent any time at all
browsing the SIG's databases-and anyone
who's been in the SIG has done that.

But, have you ever wondered just where all
those files come from? A good percentage of
the files in the Atari SIG database come from
people like you, who enjoy sharing files from
their local BBSs and/or creations or news
items of their own.

To enhance the me-sharing process, you
can upload files to the Atari SIG databases
free-which is to say you can have your bill
ing turned off while you upload and submit
a fIle.

This time out, we'll examine just how the



database file-submission process works. I will
also bring you up to date on some new wrin
kles in submitting files to Atari SIG databases
that you may have missed. (I'll tackle' the lat
ter first.)

New Database Submission
Procedure

Whether you're a frequent contributor to
the Atari SIG or you've never submitted a
file, you'll be pleased to know that recent
changes in the database-submission proce
dure make contributing files much easier.

In the past, submissions were handled in
such a manner that you had to first upload
the file in question to your personal work
space, after which you could submit the file
from either workspace or an Atari SIG data
base prompt.

As with the old procedure, typing SUB
MIT at either the workspace or a database
prompt initiates the process. Now, however,
when you submit a file to an Atari SIG data
base, you are offered the option of upload
ing the file direct as a part of the submission
process. (You can still submit a file that has
been previously uploaded to your workspace,
if you wish.)

When you type SUBMIT at a database
pmmpt, you will see the new Choose Sub
mit Procedure Menu:

NEW SUbMit Procedure
OLD SUbMit Procedure
Help
Exit

CHOOSE-SUBMIT} (NEW, OLD, Help, Exit)

Ifyou select OLD, you will go through the
standard submission procedure, which re
quires that any fIle(s) submitted for publica
tion reside in your personal workspace. This
of course requires that you upload them be
fore submitting.

Make the
DELPHI Connection!

As a reader of ANALOG Computing, you
are entitled to take advantage of a special
DELPHI membership offer. For only $19.95
plus postage and handling ($30 off the stan
dard membership price!), you will receive a
lifetime subscription to DELPHI, a copy of
the 500-page DELPHI: The Official Guide by
Michael A. Banks and a credit equal to one
free evening hour at standard connect rates.
Almost anyone worldwide can access DEL
PHI (using Tymnet, Telenet or other net
working services) via a local phone call.
Make the DELPHI connection by signing up
today!

To join DELPHI:
1. Dial 617-576-0862 with any terminal or PC
and modem (at 2400 bps, dial 576-2981).
2. At the Usernarne prompt, type
JOINDELPHI.
3. At the Password prompt enter ANALOG.

For more information, call DELPHI Mem
ber Services at 1-800-544-4005, or at
617-491-3393 from within Massachusetts or
from outside the U.S.

DELPHI is a service of General Videotex
Corporation of Cambridge, Massachusetts.



SUBMIT} (BeginIDesc~iptionITopic,I?" o~ Exit)

FIGURE 1

If you select NEW, you will be prompted
at the appropriate point in the submission
process to upload the file. The new submis
sion process still allows you to submit files
from your workspace, by the way.

Selecting the new procedure gives you
some additional options, including the abili
ty to do batch-file uploads, change your up
load protocol, and review and edit the
information you've input per the steps out
lined below.

Step-by-step
Outside of the origin of the submitted file

and the options just discussed, the submis-
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sion process is basically the same whether
you select NEW or OLD after you type SUB
MIT. You'll be taken through the database
submission process by a series of prompts,
at which you'll be asked to enter the follow
ing information:

• The number of files you are submitting
(and, if you are submitting more than file,
whether they are related and should be placed
together as a single database entry)

• The type of me you are submitting (ar
ticle, program, data file, etc.)

• The Atari SIG database (topic) in which
the me should be placed; a description of the
file (this is the description you see when you
type READ at a database prompt)

• Keywords, for use by others in locating
the file (one of these must be one of the six
keywords already established for each
database)

• The group name, which is the name dis
played in the database directory

• Any special name by which the me must
be called on the downloader's disk, if it's a
program

• The name of the file (if you are submit
ting a file from your workspace)

• Whether or not you want the file delet
ed from your workspace

You can get help at almost any point in the

Database SUbMit Menu:

Begin SUbMit (Step b9 step)
Desc~iption of G~oUp

TopiC of G~oup

Filet~pe of G~oup

Ke~wo~ds fo~ G~oup

NaMe of G~oup

Choose Upload P~otocol

process by typing "?" or HELP; there is also
a new Database Submit Menu, which you can
view by typing "?" after you type SUBMIT:

See Figure I
As you can see from the selections on this

menu, the new process gives you far more
flexibility than was previously offered.

Notes
If you select the new submission process,

your billing is automatically turned off dur
ing the submit. If you use the old process,
you will want to select "Request free upload"
from the Atari SIG main menu beforehand,
to set an appointment with the SIG manager
for your free upload and submission.

In every instance, the file you submit will
not immediately appear in the database you
specify. It will be stored temporarily in a spe
cial database where the SIG manager can ex
amine it, and, if necessary, add or change the
description or keywords.

The old submission process will eventual
ly go by the wayside, by the way, but you can
use either process for some time to come.

Adventure Atlas Comes to
DELPHI

Although your vacation plans for this sum
mer are probably set in stone at this point,
yoti may be planning ahead for next year
or looking at a vacation later in the year.

If so, and you want to try a really different
vacation, browse through the new Adventure

Upload File 1
Batch Upload Files
Review-edit G~oup

cop~ File 1 f~OM Wo~kspace

Help
Exit

Atlas on DELPHI's Travel menu. Adventure
Atlas is a "travel atlas" you can use to find
unusual trips that match the criteria you
specify regarding dates, location and type of
trip. You can also select and confirm the
reservations for a trip online. Or, just browse
the listings for fantasy trips.

AUGUST A.N.A.L.O.G. Computing



Trip categories available include bicycle
tours, cruises (down the Nile or up the
Yangtse River), golfing, hiking, rafting and
more. As the online description of Adventure
Atlas implies, you can find an experience
here-not just a vacation.

Type GO TRAVEL ADV at the Atari SIG
Main Menu to see more of the Adventure
Atlas.

Poker on DELPHI
Poker Showdown! is the latest addition to

DELPHI's growing collection of online
games. A real-time version of draw poker that
accommodates single or multiple players,
Poker Showdown! is an exciting pastime, es-
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pecially when there are other players to com
pete against.

The game sets you up with $1,000 in vir
tual funds in the bank. You can buy as many
chips as you wish for use in betting. Then,
pick a table-novice or advanced. Your win
nings (or losses) are remembered from one
game to the next, so bet wisely or yo~ won't
be able to play the big stakes anymore. To
reach Poker. Showdown! from the Atari SIG,
type GO ENT POKER.

If your poker skills are rusty, or you're un
familiar with the name, type HELP to get a
brief review of the relative values of the poker
hands. You'll also firid detailed information
about the game of poker-and many other
topics-in Grolier's Encyclopedia. Type GO
LIB ENC, then ENCY, then type POKER as
the search term.

Try DELPHI/Regional for
Savings

ANALOG readers in the Kansas City area
may wish to look into joining DELPHI/Kan
sas City. This regional version of DELPHI
provides economical access at a flat rate of
just $9.95 per month. Access to the national
DELPHI service is surcharged at normal
DELPHI rates, but the local service has a lot
to offer-including access to E-mail to and
from all DELPHI members. If you're a heavy
E-mail user.this alone will mean a big
savings.

DELPHI/Boston likewise offers lower rates
than the national DELPHI service, as well
as the E-mail interconnect. Both regional
services provide a number of extra services
specific to their cities.

For more info, you can check out DEL
PHI/Kansas City or DELPHI/Boston direct
the next time you're on DELPHI by typing
GO DELPHI at the SIG's main menu.

Low-cost PC Pursuit Access
Instituted

DELPHI has implemented access via PC
Pursuit. This new feature will be welcomed
by PC Pursuit users, as connecting with

DELPHI via PC Pursuit means billing at the
direct-dial rate of $6.60 per hour, non-prime
time. DELPHI Advantage Plan members are
not affected by PC Pursuit access; they are
charged the same low rate of $4.80 per hour
whether or not they use PC Pursuit.

PC Pursuit users should use this ID at the
Telenet prompt

ec DELPHI,PCPU,PCPPASSWORD

The PC Pursuit sign-on is not available
from Canada.

Frequent DELPHI users who don't yet use
PC Pursuit might consider signing up for it,
both to benefit from the lower DELPHI
charge and the nationwide BBS access it pro
vides. Call Telenet customer service at
1-800-336-0437 or 703-689-6400 for more
information.

Send FAX Without aFAX
Machine!

You can now send text FAX messages to
anyone who has a FAX machine. DELPHI's
FAX service offers all the convenience of E
mail, including being able to upload a mes
sage from disk and not having to wait while
the receiving FAX machine is connected.

To access DELPHI's FAX service, type
DELPHI at the SIG main menu; this will take
you to the DELPHI Mail menu. Select FAX
or type HELP FAX for complete information
on preparing FAX messages, rates, etc.

The DELPHI Mail menu also offers gate
ways into EasyLink, a specialized E-mail
service in the U.S. and England, and Telex,
the messaging system that connects you with
millions of Telex terminals worldwide.

That's it for now. See you in Conference!
Tuesday evening, 10:00 P.M., Eastern time:
Be there, or be an obtuse rectangle!

In addition to science fiction novels and
books on model rocketry and other topics,
Michael A. Banks is the author ofDELPHI:
Th~ Official Guide and The Modem Refer
ence, both from Brady Books. You can write
to him via E-mail on DELPHI to member
name KZIN. ~
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*=$5ADS ;=23253 deciMal

PLA ;pUll accuMulator fr

continued on page 63

PLA
5TA $CB ;10 b~te, cop~ f

b~te, cop~ f

b~te, cop~ t

;hi

;hi

Yl+l

Y2+1
Y2+1

Y3+1

H2+1

CEL+l ;indicates tra

$CE

PLA
STA $CC

.
PLA
STA $CD ;10 b~te, cop~ t

PLA
PLA
STA Hl
STA AH1.+1 ;backup storag

PLA
PLA
STA H~

STA AH3+1 ;backup storag

PLA
PLA
STA
PLA
PLA
STA
PLA
PLA
STA
INC
PLA
STA

PLA
PLA
STA
PLA
PLA
STA

color

PICTURE PERfECT cop~ Routine
AsseMbl~ Listing
Written b~ Joe D. Brzuszek

; prograM equates
Xl = $CF
X3 = $DO
GRABIT = $Dl

1.000
1.010
1.020
1030
1040 Call frOM BASIC With
1050 ; A=U5R(23253,Sl,Xl,Yl,X2,Y2,S2,X
3, Y3, CEl)
1060
1070
1080
10'0
1100
1110
1120
1130
1140
OM stack
1150
1160
rOM
1170
1180
rOM
11'0
1200
1210
1220
e
1230
1240
1250
1260
1270
1280
12'0
1309
1310
1320
1330
1340
o
1350
1360
o
1370
1380
13'0
1400
e
1410
1420
1430
1440
1450
1460
nsparent
1470 ;
1480 ;find row to Cop~ frOM
14'0 LDX Y1+1
1500 BEQ NO PLUS ;if Yl=O, no
addition is needed
1510 DWl LDA $CB
1520 CLC
1530 ADC "40 ;each Mode 14 Ii
ne is 40 b~tes wide
1540 STA $CB
1.550 BCC NXl

LISTING 3 : ASSEMBLY

A ture
erfect

continued from page 45

CA5CBC'79D9B5'B3'39333044415441A5CCC'8
ED9AF6999919293'B3'39343944415441

01 669 DATA A'9'854DA'02CDC902F9968DC9924
C4F5'A'lC8DC992A'FFD0034C62E4CE925AD05
EA'918D925ACEF65'CEF75'AD78924A4A

NN 679 DATA 4'92186'914AAAF906EEF65'CADOF
8AD78022'034'02186'014AAAF007EEF75'CA4
C865'ADF65'C'CD'005A'CC8DF65'C'2D

AC 689 DATA 'B3'30353944415441B005A'2D8DF
65'ADF75~C'E4'995A'E38DF75'C'24B005A'2

48DF75'ACf85'A20'A'00"995488CAD9
HA 6'9 DATA f'ACf75'8CF85'A20'BDf85"'005

488CADOF6ADF65'8D09DOA290f910CAADF65'8
D205AADF75'8D275A8EE05'4C62E44C49

EO 700 DATA 4909191909C6991919'B3'3936304
4415441999168A'018DE05'ADE05'DOfB20555
AADfC02C'fff90785CDA'ff8DfC92A'08

HZ 719 DATA 38E'2D85CBA'0038E~2485CCA5CD8

5CEf01CA0008ClfDOA'00C~01fOl120555AA5C
DDOF'A'048514A514C~05'OfAA'968DID

PV 728 DATA D060AD84024'0185CDA'028DIDD06
0686885'B3'30373044415441CD855'6885CC8
55868688DA75A68688DA35A68688DD15A

AI 730 DATA AD3002186DA35A85CEAD310285Cf6
868f014A24'ADA75AC'4ED004E88EA75AC'4fD
0038EA75AA200AOOOA~00'lCEE6CED002

AU 749 DATA E6CfA5CC'lCEE6CED002E6CFA5CD'
lCEA'281865CC85CC'902E6CD'B3~303830444

15441E6CED002E6CfE8EOOODOD2606868
OR 750 DATA 85CC6885CB686885Cf8DA45B68688

D'45B68688D805B68688D'65BEE'65B6885CE6
885CD686885D08DA85B68688D'E5B6868

KK 769 DATA 8D565BAE'45Bf99EA5CB186'2885C
B'002E6CCCADOF2AE'E5BFOOEA5CD186'2885C
D'002'B3'303'3044415441E6CECADOf2

UO 770 DATA AD565BC'03D0034CCB5BA5CF4A4AA
8A5Cf2'03AAE8BICBCAF0050A9A4C4'5B2'C08
5DIC'FfF024A5D94A4AA8C028B02EA5DO

HH 780 DATA 2'03AAE8BDEF5BCAF00746D146D14
C6B5B4'ff31CD05Dl'lCDA5CfC'00fOODE6DOE
6CfAD565BC'03DOAEf055EE'B3'313030

DN 7'0 DATA 44415441'45BA'09C~90D09160EE'

E5BA'00C'C9B9f6A'0085CFA'0085D9A'28186
5CB85CB~092E6CCA'281865CD85CD'002

ZK 809 DATA E6CEAD565BC~03F91D4C3C5BA5Cf4

A4A85CF8DA45BAD805B4A4A8D80SBASD04A4A8
SD08DA85BA4CFBICBA4D9'lCD4C7DSBCO

PY 810 DATA 300C0368~B3'3131304441S441686

88SCD8D46SC4A4A8D875C68688D'E5C68688DD
55C4A4A8D~15C68688DA05C6868186A6A

UP 820 DATA 6A8DAFSCA'S08SCBA'618SCCAE'E5
CfOOEASCB186'2885CB'002E6CCCADOF220AES
CAD'E5CCDA05CD00160A'002'93AAE8BD

EN 830 DATA Ef5B4'ff8SCfADAfSCCAf0054A'B3
'313230444154414A4C555C85D9ADD55C2'03A
AE8BDEf5B4'f~8D'35CADAF5CCAf0054A

CO 840 DATA 4A4C715C85DIA'281865CB85CB'00
2E6CCAOOOA5Cf31CB05DO'lCBA990A'0031CBO
5Dl'lCBEE'E5CA'00C'00F002DOD6AD46

ZN 850 DATA 5C85CD29AE5C60A'0085CEA5CD4A4
AA8A5CD2'03AAE8'B3'31333044415441BDEF5
BCAF09746CE46CE4CC05C4'ff31CB05CE

OD 860 DATA 'lCBA5CDC'00F005E6CD4CAE5C60'
B3'32303044415441515252525252525252525
752525252525252525257525252525252

HJ 870 DATA 525252575252525252525252457CO
02D6f6465000000007C00266'6C6C000000007
C00266C6'70000000007C0028616C7665

PN 880 DATA 00007C41525252525252525252535
25252525252525252'B3'32313044415441535
252525252525252525352525252525252

ND 8'0 DATA 52447C00246'736B090000007C002
3656C00000000007C09216E6'6D617465007CO
0246f75626C65007C5A52525252525252

OC '00 DATA 52525852525252525252525258525
25252525252525258525252525252525243'B
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Reviewed by MaUhew J.W. RalcliO

Dark Chambers
Atari Corp.
1196 Borregas Avenue
Sunnyvale, CA 94086
(408) 745-2000
8-bit cartridge, $39.95

A
cold chill shoots up your spine as you
face the Dark Chambers. The cob
blestone floor, moldy brick walls,
flickering torches, and a pair of
glowing eyes beckons to you, prom

ising a magical mystery maze of excitement,
danger and adventure.

This is a one- or two-player graphics ad
venture with twenty-six different levels, A
through Z. Each screen is a maze, viewed
from above, that presents a puzzle to be
solved-with a few complications!

Each chamber is a higWy detailed, smooth
ly scrolling room, littered with treasures and
weapons to collect. But the ghouls ofthis ex
pedition will try to thwart you every step of
the way. The most difficult ghoul to destroy
is the Grim Reaper. Each time he is blasted,
he will transform into the next weakest type
of ghoul-such as a wizard, then wraith and
so on-until he reaches the weakest form and
is obliterated.

Your soldier of fortune responds quickly
to joystick commands, and by simply walk
ing over objects will acquire them. Collect
ing a gun will increase shooting speed, and
a dagger will make your shots more powerful.

A "lifeline", a horizontal bar at the bottom
of the screen, is displayed for each player. It
decreases each time you collide with a ghoul,
poison or a booby trap. If this line disappears,
your life and the game has ended. Two peo
ple can play simultaneously, which makes
Dark Chambers a lot more fun. In the two-
AUGUST A.N.A.L.O.13. Computing

player, cooperative mode, a dead player may
be resuscitated by shooting the beating heart
that is hidden somewhere in each level. The
two players must share the collection of food
and weapons, to maximize progress through
the game.

Where do ghouls come from? Their par
ents are called spawners; five different kinds
create the various foes you will face. Each
time a spawner is blasted, it too mutates into
the next weakest form, until it is finally des
troyed. The "underground" spawner, produc
ing an infinite supply of ghouls, cannot be
destroyed. Fortunately, up to 15 bombs may
be collected and carried. Whenever the
screen is choked with ghouls and spawners,
a quick double press of the fire button
eliminates everything in sight.

Keys must be collected to unlock doors
which lead to more difficult levels in the
game. You must find the hole with a ladder
and climb down to explore the next maze.

Dark Chambers has three difficulty levels.
On the beginner level, I was able to master
the game in just a few days, and make it
through all 26 screens. I was disappointed to
see Screen A again, right after conquering
Level Z. There is no ultimate goal in this
game-no damsel in distress, no evil king to
destroy, and no special award for completing
the game. It simply continues with the first
screen, so that you may explore the same
mazes all over again.

At standard and advanced levels, Dark

Chambers is challenging, with more and
nastier ghouls to deal with. The mazes at
each level seem to be the same from one
game to the next, with the exits, spawners,
keys and locked doors in the same locations.
Only the placement of food and treasures
seems to be random from game to game.

One of the nicest features about Dark
Chambers is that you can always continue
where you left off. Simply press Fire to pick
up at the level you died on. You must start
over collecting your shield, weapons and
treasures, however.

Dark Chambers sports superb graphics,
good sound effects, and playability that out
shines many other games. It is much more
responsive to user inputs than Gauntlet, a
similar (but more sophisticated) game from
Mindscape. It is much easier to master than
Into The Eagle's Nest (another magnificent
graphics adventure from Atari, which will
take much longer to beat even though it has
only four different mazes to conquer). Ex
cept for the minor disappointment of having
nothing special happen when completing all
26 levels, Dark Chambers is a top-notch
game that will provide plenty of challenge
and excitement.

Matthew Ratcliff, a frequent contributor to
ANALOG Computing, lives in St. Louis,
Missouri with his wife and two children.~
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bV Matthew Ratcliff

T
he light gun that comes with the Atari
XEGS is an exciting alternative to
joysticks for video games. While new
light-gun games are slow to come to
market, you may be interested in writ

ing your own applications for it. If you don't
have a light gun, they should be available
separately at many toy stores that carry the
Atari XEGS. It is called the XES2001 (XES)
and is packaged with Atari's original Bug
Hunt game for $34.95. If you can't find one
in your area, call Atari at 408-745-2000 and
order it direct through their customer service.

The XES is a difficult creature to under
stand, but it can be thought of as a "long dis
tance light pen." Whenever you wish to
determine the current light-gun position, sim
ply PEEK its horizontal and vertical positions
into BASIC variables. These locations are
referred to as LPENH (Memory Location
564) and LPENV (565) in Compute!'s Map
ping the Atari. These are "shadow" locations
for the hardware registers at 54284 (X posi
tion) and 54285 (Y position). I've found no
difference in using one over the other, and
generally use the hardware registers.

The problem with interpreting the light gun
lies in the seemingly bizarre numeric values
it will return. For the Y position (LPENV),
readings will vary from a low of about 17 to
a high of 112 inclusive, for a range of 96, in
58

all graphics modes. The X position (LPENH)
is extremely weird. It starts at a low of about
90, increases to 227, drops to 0 at about text
Column 34, and then increases again to a
high of about 30. These readings can be ad
justed as follows:

1000 LPENH=54284:LPENU=54285
1010 K=PEEKCLPENH)
1029 V=PEEKCLPENU)
1030 IF CK(40) THEN K=K+227:I
F CK}255) THEN K=255
1040 K=K-~9:IF CK(O) THEN K=9
1050 V=V-17:IF CV(O) THEN V=O

This code will convert the X readings to
a value from 0 to 159, and the Y readings will
vary from 0 to 95. These ranges of 160 and
96 turn out to be exact multiples, by powers
of 2 (ideal for assembly language program
mers), of the horizontal and vertical resolu
tions of all 16 different graphics modes! For
example, you would multiply the X and Y
readings above by 2, to convert gun position
to screen coordinates in Graphics Mode 24,
the 320 x 192 mode (implying that you can
"shoot" only every other pixel). In Mode 0,
the X and Y readings should be divided by
4 to map directly onto the screen.

All of this dirty work can now be done for
you by Gun Assist. Listing 1 is the BASIC
data used to create your copy of Gun Assist.

You should type this data using the MIL Edi
tor in this issue. The resultant file, a machine
language program, may be executed from
DOS. Gun Assist will install a small VBI rou
tine in Page 4 of memory (the 128-byte cas
sette buffer). This routine is called 60 times
a second by the operating system. It continu
ously monitors the current graphics mode at
Memory Location 87 (DINDEX in Mapping
the Atari). From this mode Gun Assist de
termines the proper multiplier or divisor to
convert the adjusted gun readings to screen
coordinates.

Gun Assist must be installed on your boot
disk as an AUlDRUN.SYS file. When run,
Gun Assist checks to see if it has already
been installed. If not, it will copy the VEI
handler into the cassette buffer and enable
it. If Gun Assist is already in memory, it
will not load again (this would crash the sys
tern). You are warned of the conflict, and
prompted to press a key to continue. Once
Gun Assist has installed the new handler,
it displays a title screen, with all the proper
credits. If the light gun is detected in the
first or second joystick port, you are in
formed. Detecting the location of the gun
is simply a matter of reading all the joystick
ports, and looking for the one that returns a
14 instead of the usual 15. When the trigger
is pressed, the STICK reading of that port
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goes from 14 to 15.
Once you have Gun Assist up and running,

try this simple test program from Atari
BASIC:

10 GRAPHICS O:POKE 752,l:POKE
710,lO:POKE 70~,O:POKE 712,1

2
20 POSITION 10,lO:? "H=";PEEK
(258);" "
30 POSITION 10,ll:? "V=";PEEK
(257);" "
40 GOTO 20

Notice that we are printing a small amount
of black text on a white screen. Touch the
screen with the light gun and move it to all
four corners. Values should range from 0 to
39 in the X, and 0 to 23 in the Y directions.
Point the light gun at the letter X on the
screen; it should display 10,10 for the current
position. Your screens mu~t be bright to get
accurate readings. The screen borders should
also be of a light shade to improve gun ac
curacy near the edges of the display. Jim
Zalewski, author of Barnyard Blaster, warns
that interrupts, such as keyboard input or disk
I/O, can adversely affect gun accuracy.
Neither of these will be a problem most of
the time.

If your screens must be dark, or you are
simply not satisfied with the gun's accuracy,
AUGUST A.N.A.L.O.13. Computing

then flash the display. This is done by turn
ing the screen all white (use a luminance of
15), pausing at least one jiffy (a Y60 of a sec
ond; PEEK Location 20 to read jiffies), read
ing the gun, and then restoring the original
screen colors. Jim Zalewski recommends a
screen flash and averaging technique for best
results. Thrn the screen white, wait Y60 of a
second, read the coordinates, return the
screen colors to normal, wait Y60 of a sec
ond, and take a second set of readings. Add
the pair of readings and divide by 2. Barn
yard Blaster, which is noticeably more ac
curate than Bug Hunt, employs this
technique.

Gun Assist pays no attention to the light
gun's trigger, screen colors, or much of any
thing else. It just takes the readings and per
forms the conversions for you. Not much else
would fit in 128 bytes of the "safe" memory
of the cassette buffer. (Actually, I could have
squeezed in one more byte.) It is up to you
to ensure light-gun accuracy with one of the
techniques noted above.

Type in and run Listing 2, a short demo
for Gun Assist. Point the gun at the screen
and squeeze the trigger. When pressed, the
current coordinates are displayed in the text
window and a line is drawn to that position.
Try holding the gun very steady while press
ing the trigger and note the horizontal "jit-

ter." The XES has much more "noise" in the
horizontal direction than vertical. This is due
to some hardware limitations in the way the
POKEY chip scans the gun. In your pro
grams which use the XES for input, it is wise
to make the objects that you select, or
"shoot," wide enough to compensate for this.
Experimentation will be required to deter
mine the optimum technique; Gun Assist
makes it easy.

Listing 3 is the Mac/65 source code for
Gun Assist. The file contains complete
documentation on the technique employed.
The code beginning at the label INSTALL
checks to see if the VBI is already present,
installs the handler and displays the title
screen. The code from labels DUMMY to
LT480 is the entire handler, 127 bytes of ob
ject code. The JMP $FFFF is code that is
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1000 DATA 255,255,0,52,175,52,2,3,3,1,
1,1,0,0,255,1,7099
1010 DATA 1,1,2,2,0,0,2,2,3,2,1,1,0,0,
255,255,9032
1020 DATA 255,255,2,3,255,255,166,87,1
73,12,212,201,40,176,6,105,7641
1030 DATA 227,144,2,169,255,201,90,176
,2,169,90,56,233,90,201,160,9980
1040 DATA 144,2,169,159,141,2,1,189,0,
4,240,22,48,9,168,78,2029
1050 DATA 2,1,136,208,250,240,11,160,0
,140,3,1,14,2,1,46,8747

Since Memory
Location 256 is

preserved, you may
add some digitized

death and
destruction in your

light-gun games
that use Gun

Assist and the
Covox PLAY

utility.

modified by the INSTALL routine, based on
the current system VEl exit vector. This code
hooks into this vector chain gracefully by
fmding the correct exit vector (see VVBLKD
in Mapping the Atari ) instead of brute force
exiting to some ROM address. This handler
could be transplanted into your own assem
bly language programs. With the JMP $FFFF
replaced by an RTS instruction, it may be
used as a simple subroutine instead of an in
terrupt handler.

The computed Y coordinate of the light gun
is stored near the bottom of the Atari system
stack at 257. The X coordinate is stored at
258 and 259. You need not look at 259 un
less Graphics Mode 8 or 24 is being used,
where X can be greater than 256. Why didn't
I use the very bottom of the stack, Memory
Location 256? The Covox Voice Master
Junior uses this location as a page pointer to
its speech data. I am a big fan of the Covox,

as I'm sure many of you are. Since Memory
Location 256 is preserved, you may add some
digitized death and destruction in your light
gun games that use Gun Assist and the Co
vox PLAY utility.

There are many potential applications for
the XES2001. Games are the most obvious,
of course. I am currently exploring the pos
sibility of a Rambug ill (the original was in
ANALOG, March 1987, the first "computer
bug blasting game"), replacing joystick in
put with the light gun. You could also use the
gun as a light pen to make menu selections.
Whether you are simply experimenting or de
veloping a full-sized application, Gun Assist
will make the task an easy one.

Matthew Ratcliff, afrequent contributor to
ANALOG, lives in St. Louis, Missouri, with
his wife and two children. Matt has had over
100 computer articles published.

60 AUGUST A.N.A.L.O.O. Computing



1060 DATA 3,1,173,13,212,56,233,17,176
,2,16~,O,141,l,l,18~,3148

1070 DATA 16,4,48,11,240,12,168,78,1,1
,136,208,250,240,3,14,5244
1080 DATA 1,1,76,255,255,83,58,155,0,7
2,162,~6,16~,12,157,66,5180

10~0 DATA'3,32,86,228,162,~6,16~,3,157

,66i3,16~,127,157,68,3,3~71

1100 DATA 16~,52i157,6~,3,104,157,75,3

,41,240,73,16,~,12,157,1437

1110 DATA 74,3,32,86,228,~6,176,52,171

,53,173,36,2,201,32,208,6046
1120 DATA 5~,173,37,2,201,4,208,52,76,

20~,52,253,65,108,114,101,6610

1130 DATA ~7,100,121,32,105,110,32,117

,l15,101,155,162,O,16~,~,157,4~70

1140 DATA 66,3,16~,1~3,157,68,3,16~,52

,157,6~,3,16~,16,157,72,3818

1150 DATA 3,16~,O,157,73,3,32,86,228,7

6,151,57,173,36,2,141,3610
1160 DATA 125,52,173,37,2,141,126,52,1
62,128,160,0,185,0,52,153,4341
1170 DATA O,4,200,202,208,246,16~,32,1

60,4,166,20,228,20,240,252,~63

1180 DATA 141,36,2,140,37,2,16~,O,32,l
31,52,76,54,53,17,18,8408
11~0 DATA 18,18,18,18,18,18,18,18,18,1
8,18,18,18,18,5,155,5635
1200 DATA 162,O,16~,~,157,66,3,16~,36,

157,68,3,16~,53,157,6~,3535

1210 DATA 3,16~,18,157,72,3,16~,O,157,

73,3,32,86,228,76,105,3484
1220 DATA 53,124,32,32,160,1~~,245,238

,160,1~3,243,243,233,243~244,160,8~68
1230 DATA 32,124,155,162,O,16~,~,157,6

6,3,16~,87,157,68,3,16~,4225

1240 DATA 53,157,6~,3,16~,18,157,72,3,

16~,O,157,73,3,32,86,~02

1250 DATA 228,76,156,53,1,18,18,18,18,
18,18,18,18,18,18,18,44~3

1260 DATA 18,18,la,18,4,155,162,O,16~,

~,157,66,3,16~,138,157,4641

1270 DATA 68,3,16~,53,157,6~,172,53,16

7,54,3,16~,18,157,72,3,2554

1280 DATA 16~,O,157,73,3,32,86,228,76,

207,53,124,32,65,78,8~,35~0

12~0 DATA 32,65,116,~7,114,105,~2,77,1

11,100,101,124,155,162,O,16~,5813

1300 DATA ~,157i66,3,16~,18~,157,68,3,

16~,53,157,6~,3,16,,18,3401

1310 DATA 157,72,3,16~,O,157,73,3,32,8

6,228,76,2,54,124,88,23~1

1320 DATA 61,80,6~,6~,75,40,50,53,56,4

1,32,32,32,32,124,155,267
1330 DATA 162,O,16~,~,157,66,3,16~,240

,157,68,3,16~,53,157,6~,5501

1340 DATA 3,16~,18,157,72,3,16~,O,157,

73,3,32,86,228,76,53,2782
1350 DATA 54,124,32,43,50,53,54,42,60,
6~,6~,75,40,50,53,57,~1~8

1360 DATA 41,124,155,162,O,16~,~,157,6

6,3,16~,35,157,68,3,16~,3740
1370 DATA 54,157,6~,3,16~,18,157,72,3,

16~,O,157,73,3,32,86,1033

1380 DATA 228,76,104,54,124,32,6~,61,8
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O,6~,6~,75,40,50,53,55,175

13~0 DATA 41,32,32,32,124,155,162,0,16
~,~,157,66,3,16~,86,157,4740

1400 DATA 68,3,16~,54,157,6~,3,16~,16,

157,72,3,16~,O,157,73,304~

1410 DATA 3,32,86,228,76,155,54,1,18,1
8,18,18,18,18,18,18,6143
1420 DATA 18,18,18,18,18,18,18,4,155,1
62,O,16~,~,157,66,3,352

1430 DATA 16~,137,157,68,3,16~,168,54,

163,55,54,157,6~,3,16~,18,3510

1440 DATA 157,72,3,16~,O,157,73,3,32,8

6,228,76,206,54,124,32,4277
1450 DATA 85,115,101,32,1~4,210,201,1~

~,200,212,32,32,32,32,124,155,7285

1460 DATA 162,O,16~,~,157,66,3,16~,188

,157,68,3,16~,54,157,6~,5177

1470 DATA 3,16~,18,157,72,3,16~,O,157,

73,3,32,86,228,76,1,2080
1480 DATA 55,124,32,115,~~,114,101,101

,110,32,~~,111,108,111,114,115,5272

14~0 DATA 32,124,155,162,O,16~,~,157,6

6,3,16~,23~,157,68,3,16,,630~

1500 DATA 54,157,6~,3,16~,18,157,72,3,

16~,O,157,73,3,32,86,1163

1510 DATA 228,76,52,55,124,32,102,111,
114,32,114,101,108,105,~7,~8,436~

1520 DATA 108,101,32,32,124,15~,162,O,

16~,~,157,66,3,16~,34,157,42~5

1530 DATA 68,3,16~,55,157,6~,3,16~,18,

157,72,3,16~,O,157,73,3183

1540 DATA 3,32,86,228,76,103,55,124,32
,114,101,~7,100,105,110,103,4~23

1550 DATA 115,46,32,32,32,32,32,124,15
5,162,O,16~,~,157,66,3,l~45

1560 DATA 16~,85,157,68,3,16~,55,157,6

~,3,16~,18,157,72,3,16~,3836

1570 DATA 0,157,73,3,32,86,228,76,154,
55,124,32,84,101,~~,104,4334

1580 DATA 32,65,115,115,105,115,116,32
,~8,121,124,155,162,O,16~,~,4~31

15~0 DATA 157,66,3,16~,136,157,164,55,

15~,56,68,3,16~,55,157,6~,4~75

1600 DATA 3,16~,18,157,72,3,16~,O,157,

73,3,32,86,228,76,205,5474
1610 DATA 55,124,32,74,105,10~,32,~O,~

7,108,101,11~,115,107,105,32,4000

1620 DATA 32,124,155,162,O,16~,~,157,6

6,3,16~,187,157,68,3,16~,5815

1630 DATA 55,157,6~,3,16~,18,157,72,3,

16~,O,157,73,3,32,86,12~4

1640 DATA 228,76,0,56,1,18,18,18,18,18
,18,18,18,18,18,18,4427
1650 DATA 18,18,18,18,4,155,162,O,16~,

~,157,66,3,16~,238,157,6531

1660 DATA 68,3,16~,55,157,6~,3,16~,18,

157,72,3,16~,O,157,73,3313

1670 DATA 3,32,86,228,76,51,56,124,40,
~~,41,32,4~,57,56,57,34'

1680 DATA 32,65,110,~7,108,111,103,124

,155,162,O,16~,~,157,66,3,3875

16~0 DATA 16~,33,157,68,3,16~,56,157,6

,,3,16~,18,157,72,3,16~,386~

1700 DATA 0,157,73,3,32,86,228,76,102,
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-----G~------
ASSIST

56,124,66,121,32,77,~7,3487

1710 DATA 116,42,82,~7,116,32,32,32,32

,32,124,155,162,O,16~,~,2413

1720 DATA 157,66,3,16~,84,157,68,3,16~

,56,157,6~,3,16~,18,157,437~

1730 DATA 72,3,16~,0,157,73,3,32,86,22

8,76,153,56,124,82,~7,4787

1740 DATA 116,11~,~7,114,101,32,32,32,

32,32,32,32,32,124,155,162,2431
1750 DATA 9,16~,~,157,66,3,160,56,155,

57,16~,135,157,68,3,16~,5845

1769 DATA 56,157,6~,3,16~,18,157,72,3,

16~,0,157,73,3,32,86,1425

1770 DATA 228,76,204,56,124,83,111,102
,116,11~,111,114,197,115,44,32,46~3

1780 DATA 4~,57,56,57,124,155,162,9,16

~,~,157,66,3,16~,186,157,6860

17~0 DATA 68,3,16~,56,157,6~,3,16~,18,

157,72,3,16~,9,157,73,3447

1800 DATA 3,32,86,228,173,120,2,201,14
,208,54,76,6,57,124,71,3828
1810 DATA 117,110,32,105,119,32,112,11
1,114,116,32,48,32,32,124,155,33~5

1820 DATA 162,0,16~,~,157,66,3,16~,244

,157,68,3,16~,56,157,6~,606~

1830 DATA 3,16~,18,157,72,3,16~,O,157,

73,3,32,86,228,76,151,4840
1840 DATA 57,173,121,2,201,14,298,54,7
6,67,57,124,71,117,110,32,3783
1850 DATA 105,110,32,112,111,114,116,3
2,4~,32,32,124,155,162,9,16~,4614

1860 DATA ~,157,66,3,16~,4~,157,68,3,1

6~,57,157,6~,3,16~,18,3165

1870 DATA 157,72,3,16~,0,157,73,3,32,8

6,228,76,151,57,76,121,4738
1880 DATA 57,124,71,117,110,32,238,23~

,244,32,102,111,117,110,109,32,722~

18~0 DATA 32,124,155,162,0,16~,~,157,6

6,3,16~,103,157,68,3,16~,5977

1~00 DATA 57,~57,6~,3,16~,18,157,72,3,

16~,0,157,73,3,32,86,1566

1~19 DATA 228,76,172,57,124,82,156,57,
56,58,6~,83,6~,84,32,116,2~42

1~20 DATA 111,32,114,101,10~,111,118,1

01,124,155,162,9,16~,~,157,66,5868

1~30 DATA 3,16~,154,157,68,3,16~,57,15

7,6~,3,16~,18,157,72,3,3082

1~40 DATA 16~,0,157,73,3,32,86,228,76,

223,57,26,18,18,18,18,402
1~50 DATA 18,18,18,18,18,18,18,18,18,1
8,18,3,155,162,O,16~,161

1~60 DATA ~,157,66,3,16~,205,157,68,3,

16~,57,157,6~,3,16~,18,4201

1~70 DATA 157,72,3,16~,0,157,73,3,32,8

6,228,76,16,58,32,208,382~

1~80 DATA 242,22~,243,243,160,225,160,

235,22~,24~,174,174,174,155,162,0,4~46

1~~0 DATA 16~,~,157,66,3,16~,O,157,68,

3,16~,58,157,6,,3,16~,4150
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2000 DATA 16,157,72,3,16~,9,157,73,3,3

2,86,228,16~,255,205,252,1~8~

2010 DATA 2,240,251,141,252,2,~6,226,2

,227,2,176,52,O,O,0,265~

LISTING 2: BASIC
10 REM SAUE"D:GUNTEST.BAS"

•• 20 REM Fo~ use with Gun Assist VBI
., 30 REM ~outine b~ Mat*Rat, fo~ ANALOG

. 40 REM COMputing (cl 1~8~. You
50 REM Must execute GUNUBIM.COM f~OM

60 REM DOS befo~e ~unning Me.
70 GRAPHICS 8:POKE 712,10:POKE 719,10:
POKE 70~,0:COLOR 1
80 H=PEEK(258l+256*PEEK(25~l:V=PEEK(25

7)
~o IF (H(320l AND (V(160l THEN PLOT H,
V:GOTO 110
100 GOTO 89
110 POKE 752,1
120 IF STICK(ll=14 THEN 120
130 IF PEEK(764l(>255 THEN POKE 764,25
5:GRAPHICS 8:POKE 712,10:POKE 710,10:P
OKE 70~i9:COLOR l:POKE 752,1
140 FOR I~l TO 10:NEHT I

, 150 H=PEEK(258l+256*PEEK(25~l:V=PEEK(2

57)
160 ? "H=";H;" V=";V;" "
170 IF (H(320l AND (V(160l THEN DRAHTO

H,V
180 GOTQ 120

LISTING 3: ASSEMBLY
o *SAUEnD:GUNUBIM.M65
10 *ASM"nD:GUNUBIM.COM
20 .OPT NO LIST
30 * Ue~sion 1.00, ecl 1~8~, Analog
40 * COMputing
50 * B~ Matthew J. H. Ratcliff
60 * Ratwa~e Softwo~ks

70 * Install a VBI
80 * handle~ fo~ the
~O * Ata~i light gun.
0100 * Each UBI
0110 * LPENU and LPENH

continued on page 66
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A ture
erfect

Of line re

load 4 pix

store 4 pi

14 line is

COP!I routin

UO
UO
BELOW
ireturn to BA5IC
Y3+1
UO
Ul~2 ioff bOttOM of

Xl
UO
ENDLINE
X3
K1
CEL+l
U3
NEWPLOT
ZIPCOPY
Yl+l iend

;next line to copy t

A
Xl
AX1+1
X2+1
A
A
X2+1
X3
A
A
X3
AX3+1
Xl
(SCBl, Y

SCB
SCB
fROM
SCC
U49 ;Mode

Xl
UO
X3
U40 ;40 b!ltes wide
;next line to copy f

SCD
SCD
JUMP
SCE
CEL+l
U3
ZIPCOPY
NEWPLOT
Xl ;fast

BC5 EXIT
LDA UO ;No, carriage ret

AND (SCDl,Y
ORA GRABIT
5TA (SCDl,Y ipixel is st

LDA
CMP
BEa
INC
INC
LDA
CMP
BNE
BEa
INC

LDY X3
5TA (SCDl,Y

L5R A idivide all X valu

5TA
LDA
5TA
LDA
CLC

LDA
CMP
BHE
RT5
IHC
LDA
CMP

ADC
5TA
BCC
INC
LDA
CMP
BEa
JMP
LDA

L5R
5TA
5TA
LDA
L5R
L5R
.5TA
LDA
LSR
L5R
5TA
5TA
LDY
LDA

ADC
5TA
BCC
INC
LDA

wide
CLC

EXIT
BELOW
Y3

2220
2230
2240
ored
2250 NOPLOT
2260 X2
2270
2280
22~0

2300
2310
2320
2330
2340 ENDLINE
ached
2350 Yl
2360 Y2
2370
2380
23~0

2400
2410
screen?
2420
2430 AXl
urn.
2440
2450 AX3
2460
2470
2480
rOM
24~0

2500
2510
2520
2530 fROM

40 b!ltes
2540
o
2550
2560
2570
2580
25~0 JUMP
2600
2610
2620
2630 f5TCOPY
e
2640
es b!l 4
2650
2660
2670
2680
26~0

2700
2710
2720
2730
2740
2750
2760
2770 ZIPCOPY
2789
els
27~0

2800
xels
2810 JMP NOPLOT iincreMent an
d check X and Y values
2820 HBITS .BYTE 1~2,48,12,3

offs

ifast COP!l

;store bit pa

data
HBIT5-1,X

X3
A idivide b!l 4
A
iY = horizontal

5TOREIT
GRABIT
GRABIT
RIGHT
U255

to cOP!I froM
Xl
A ;divide b!l 4
A
;Y = horizontal offs

ANDIT
A
tl
5HIfT
UH2
GRABIT

U40 ;screen is onl!l

ENDLINE ioff screen?
X3 ;no.
U03

DW2
CEL+l
U3
NEWPLOT
fSTCOPY

LDA
L5R
L5R
TAY

LDA Xl
AND U03
TAX
INX

COP!I
LDA
DEX
BEa
L5R
L5R
JMP
EOR

CPY
wide!

BC5
LDA
AND
TAX
INX

continued from page 56
1560 INC SCC
1570 NXl DEX
1580 BNE DWl
15~0 i
1600 ifind row to COP!l to
1610 NOPLU5 LDX Y3+1 iif Y3=9, no ad
dition is needed
1620 BEa NOPLUZ
1630 DW2 LDA SCD
1640 CLC
1650 ADC U49 ;each Mode 14 Ii
ne is 40 b!ltes wide
1660 5TA SCD
1670 BCC NX2
1680 INC SCE
16~0 HX2 DEX
1700 BHE
1710 HOPLUZ LDA
1720 CMP
1730 BNE
1740 JMP
1750 i
1760 ibegin cop!ling the iMage pixel
1770 ;b!l pixel •••
1780 ifind coluMn
17~0 HEWPLOT LDA
1800 L5R
1810 L5R
1820 TAY
et
1830
1840
1859
1860
1870 i
1880 ilocate pixel to cOP!I
18~0 LDA (SCBl,Y
1~00 SHIfT DEX
1~10 BEa
1~29 A5L
1~30 A5L
1~40 JMP
1~50 AHDIT AND
1~60 5TA
ttern of pixel
1~70 i
1~80 iMake pixel color transparent?
1~~0 CEL CMP U255
2000 BEa NOPLOT
2010 i
2020 ifind horizontal coluMn to COP!I t
o
2030
2040
2050
2060
et
L<l70
40 b!ltes
2080
20~0

2100
2110
2120
2130 ;
2140 ;adjust
2150
2160 RIGHT
2170
2180
2HO
2200
2210 5TOREIT
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liet a RandoM propert~

HHO =owners, liRTAB cur pla~er

,
;Luck address tables
;alternate for randOMness

GRPROP JSR HAUE_ANV ian~ to get?
BPL liR2 i!leS indeed
RTS ;nawh.

LUCKL .BVTE (Bl, (lil, (B2
.BYTE (li2, (B3, (li3

LUCKH .BVTE )Bl, )lil, )B2
.BYTE )li2, )B3, )li3

()
Q
-a--...
Q---now in Y

next pl~r

at Max ~et?

no do More
now get naMes
save V
Move over 4
b~tes

A= low b~te

Y = hi
get a naMe
get 1st char
if none trl/
again
add 28 bl/tes
to scrn pntr

pl~r U in
color
next position
'] ,

, Chars total
retrieve V
next pl~r

at Max?

~es

input buffer
to INT code
inverse for
color
next char

i'bad LUCK'

iVES

iscrn position

ipl~r U
; .[.

;add 18 onto
jscreen p-osition

U4
SCR+l
INPUT
IBUF
liNM2
5CR

BCS INPl
STA IBUF,V
JSR ASC2IC
ORA US89
STA (l) ,V
INV
BNE INPl

APliNS JSR PB

Handle captial liains Tax

LOA U <liR9MEM ;get start
STA SCR ;of MeMor~

LOA U )GR8HEH
STA SCR+l
LOK U8

liNM8 LOA U251
STA (SCR),Y
INV
TKA
CLC
AOC U28'
STA (SCR),Y
INV
LOA U253
STA (SCR),Y
TYA
CLC
AOC U18
TAY
INII
CPK MAIIP
BNE liNM9
LOV U9

liNM2 STY SUY2
LOA SCR
CLC
AOC
LOV
JSR
LOA
BEQ
LOA
CLC
AOC U28
STA SCR
LOA U' )NAMEBUF ;high b~te

STA L+l ;IOW =8
LOV SUY2 ikeep Y
LOA K',Y ;get place in
STA L ;buffer
LOY U8 ;Move naMe to

liNM3 LOA IBUF,V ;NAMEBUF
STA (l) ,Y
OEV
BPL liNM3
LOY SUV2
INV
CPY MAKP
BNE liNM2
RTS

,
;liet Pla~er NaMes

GETNAMES LOA U (NDLIST ;install
STA SDLSTL ;displa~ list
LOA U )NDLIST
STA SOLSTL+l
LOA U58 ;norMal pl~fld

STA SOMCTL
LOV U4 iscreen

liNMl LDA NCLR,Y ;colors
STA COLOR9,V
DEY
BPL liNMl
JSR CLRSCR iclear screen

INDONE STA IBUF,V i9 for an
STA (L),V ;EOL &
RTS iexit

5490
5419
5429
5439
5449
5450
5469
5479
5489
54'9
5590
5519
5529
5539
5549
5559
5568
5578
5589

,55'9
5688
5618
5628
5638
5640
5658
5660
5678
5688
56'8
5799
5719
5728
5738
5740
5758
5769
5779
5789
51'9
5898
5818
5828
5839
5848
5858
5869
5879
5889
58'0
5'89
5U8
5n8
5'39
5'48
5'58
5'68
5H9
5'80
5"9
6889
6919
6828
6838
6840
6858
6868
6078
6988
6n8
6198
6118
6128
6138
6U8
6158
6168
6178
6188
6U8
6288

delete?
no
OELETE

tr~ again
no Match
index
add IA '

none pressed
no INU or CTRL
RETURN?
no
8=RET

get b~te

done on 8
inverse
show it

i end of input?

iback up 1

lout

iend
;exit

iprop naMe
iaddress

;get input

;next b~te

;picked prop

;raw code

;where in NAME
iBUF to store
jnaMeS
icounter
lour BLOCK
;cursor
iget ke~

iPoke speaker
i for click
;get V
; is A =9 (RET?>
;~es

;OEL-BK SPC?
ino
ji5 V=8
;~es,no delete
;zap char

STA PPROP
RTS

liet a Ke~ for Input

ET_KEY LOK USFF iclear CH
STK CH

liETKl LOA CH
CMP USFF
BEQ liETKl
AND U63
CMP U12
BNE TRY7F
LOA U8
RTS

TRY7F CMP U52
BNE SCANT
LOA US7E
RTS

SCANT LOY U25 iscan table
liETK2 CHP KEV_TAB,Y liS it?

BEQ GETK3 ;VES!
OEV
BPL liETK2
BMI liET-KEY

liETK3 TVA
CLC
AOC U'A
RTS

,
iPrint a Propert~ in Inverse

,
KEY_TAB .BYTE 63,21,18,58,42

.BYTE 56,61,57,13,1

.BYTE 5,9,37,35,8

.BYTE 19,47,49,62,45

.BYTE 11,16,46,22,43,23

i
;liet Ke~ Table (A - Z)

,
;Input owner NaMes

,
INEKT CPY U8

INPUT STA L
STV L+l
LOY U9

INPl STY SUY
LOA U127
STA (l),V
J5R liET_KEV
LOK U9
STK CONSOL
LOY SUV
CMP U9
BEQ INOOME
CMP U$7E
BNE IMEKT
CPV U9
BEQ IMPl
LOA U9
STA (l) ,V
DEV
5TA (l),Y
JMP IMPl

,
INUPROP STA L

STV L+l
LOA U2
JSR EPUT
LDV U9

INUl STV SUV
LDA (l) ,V
BEQ INU2
ORA US89
JSR EPUT
LOV SUV
INV
BNE INUl

INU2 LOA U22
JMP EPUT

45'8
4609
4618
4628
4639
4649
4659
4660
4678
4688
46'0
4788
4718
4728
4738
4748
4758
4768
4770
4788
41'8
4888
4818
4820
4838
4848
4858
4869
4878
4888
45'8
U88
4U8
4n8
4'39
4'48
4'58
U68
U78
4'80
4"8
5888
5018
5028
5838
5849
5858
5868
5078
5888
5n9
5198
5118
5128
5138
5U8
5159
5169
5179
5189
51'9
5299
5219
5229
5239
5249
5259
5269
5270
5289
52'9
5399
5310
5320
5339
5349
5359
5369
5379
5389
53'9

indx to HHO
indX to liRTAB
who owns it
ME?
no
~es,save U

save hillo
of MSg
'bad luCk'
linefeed
get MSg

div b~ 2
save it
'1/2 value'

iget price
;not LT 1

;print it

;grab a prop U
inDne

;print it
;picked prop

;next one

liRPROP
Bl

PRPTAB,K
EPRINT iprint naMe

;get naMe
PRPTAB+l,K

L
EPRINT
PPROP
A

COST,K
U2
Bl
A
COST,K
U (HU
U )HU
SB

L
PB
PUTCR

iat end?
ino
;now pick a
jrandOM one
;froM those
; 'Ie' 'Ie found

liRTAB-l,K

U9
U8
HHO,V
PMUH
liR4

JSR
BMI
TAK
LOA
CMP
BCC
LSR
STA
LOA
LDY
BNE

PHA
STY
JSR
JSR
PLA
LDV
JSR
LOA
ASL
TAK
LOA
TAV
LOA
JHP

,
liOOO .BVTE "liood.",EOL,9
BAD .BVTE "Bad.",EOL,9
VL ,BVTE EOL,EOL,"Vour luck"

.BYTE "was - ",8
VH ,BYTE "Vou win ",9
VO ,BVTE "vou lose ",9
HR ,BVTE "1/2 Rent on",EOL,9
HU ,BVTE "1/2 Ualue on ",EOL,O
AM_IMP ,BVTE "an iMproveMent"

.BYTE "on",EOL,8

continued from page 34
3789 LOA RENT,K get rent
37'9 CMP U2 don't fall
3899 BCC Bl below 1
3819 LSR A div 2
3829 STA RENT,K save it
3839 LOA U (HR '1/2 value
3849 LOV U )HR 'on iMprov .• '
3859 ;
3869 SB
3879
3889
38'9
3'99
3U9
3n9
3'39
3'49
3'59
3'69
3H9
3'59
3"9
4999
4919 Halve the Ualue of a propert~

4929
4939 3
4949
4959
4969
4979
4989
4nb
4199
4119
4129
4139
4U9
4159
4169
4179
4189
41'9
4299
4219
4229 ,
4239 ;Luck Text
4249
4259
4269
4279
4289
42'9
4399
4319
4329
4330
4349
4350
4360
4370
4389
43'0
4400
4419
4420 i
4439 liR2 LOV
4449 LOK
4450 liR3 LOA
4460 CMP
4479 BNE
4489 TVA
44'9 STA liRTAB,K
4599 INK
4519 liR4 INV
4529 CPV U36
4539 BNE liR3
4549 INK
4559 TKA
4569 JSR liET_RNO
4579 TAK
4589 LOA

m
l'>

»c
GJ
C

~
l>
Z
i>
i
b
~
n
o
3

1J
C
CT
5'

ID



l> 62J.9 PRINT YO ; ·You lose $45G- 9759 .BYTE $7'.$~9.$~9,$3F J.569 .BYTE $28.$28.$28.$28C 6229 LOA U~5 0760 .BYTE $~C.$7~.$28.$28 J.570 .BYTE $28.$7F.$~E,$~0G1 6239 JHP BJ.A ; jMp into BAO 0770 .BYTE $57.$~9.$3F.$~9 J.580 .8YTE $~9.$~9.$~0,$~9C
(JJ 0780 .BYTE $~9.$~0.$~9.$3F J.5'0 .BYTE $~9.$~9.$3F,$3F
--j ono .BYTE $3F.$3F.$~9.$~0 J.609 .BYTE $~9.$~9.$~0.$~9

) 9600 .8YTE $~0.$~0.$~0.$~9 J.6J.0 .BYTE $~0.$~9.$~0.$~0

Z 08U ,BYTE $~9.$~9,$~9.$~9 J.620 .BYTE $~9.$~9.$~0,$~9
OB20 ,BYTE $~9.$~9.$~9.$~9 J.638 ,BYTE $~0.$~9,$~0,$~0) OB30 ,BYTE $~9.$69,$6J..$~0 J.6~0 ,BYTE $3F.$~9,$~0,$~0

j- 08~0 .BYTE $~9.$67,$7B.$7A J.650 ,BYTE $~9.$66,$28.$28

b 0850 ,BYTE $~0.$~9.$3F.$~C J.669 ,BYTE $28.$28,$28,$28

~
9869 .BYTE $28.$28.$28.$28 J.670 ,BYTE $28.$28,$7F,$70

LISTING 7: ASSEMBLY
0670 ,BYTE $~9.$3F.$~0.$~0 J.660 ,BYTE $70.$~E,$~9.$~9

n 0660 ,BYTE $2B.$2C,$~9.$3F ;db J.6'9 .BYTE $2B.$2C,$2B,$2C ;db
a 06'0 .BYTE $3F.$~9.$~0.$~9 J.709 .BYTE $3',$3A,$3',$3A3 0'00 .BYTE $~9.$~9,$~0.$~0 J.7J.9 .BYTE $3B.$3C,$2B,$2C ;Lu ono .BYTE $~9.$~9,$~9.$~9 J.720 .BYTE $2B.$2C.$3,,$3A ;dbc 0J.00 SAUEUO:CAPITAL6.H65ct

ouo n20 ,BYTE $~0.$~0,$2B.$2C ;db J.739 .BYTE $3,.$3A,$3,,$3AS ono ,BYTE $~9.$5E.$5F.$49 J.7~9 .BYTE $~9.$~9.$~9.$~0co 0J.20
__________________ 0· ,BYTE $~O,$~O,$~O.$~O J.759 ,BYTE $~9.$69,$28.$280130 CAPITAL! ; 0'40

0149 (0 J.'88 ; 0'50 ,BYTE $~0,$~0,$~0.$6~ 1769 ,BYTE $28.$28.$28.$28
0J.50 HAP of U.S.A, · 0'60 .BYTE $28.$28,$28.$28 J.770 .BYTE $28,$28.$2B.$28
0J.60 B~: Barr~ Kolbe; 0'70 .BYTE $40.$3F,$~0.$~9 J.780 .BYTE $28,$7E.$70.$~E

0J.70 · 0'80 ,BYTE $~0.$~0.$3F.$~9 J.n9 ,BYTE $~9.$49.$~0.$~9
0J.60 --------------_--_0 0"0 .BYTE $3F.$3F,$~0.$~9 J.609 .BYTE $3F.$~0.$~9.$~9·9J.'0 J.990 .BYTE $~0.$~0,$~9.$~9 J.6J.9 ,BYTE $~0.$~0.$~9.$~0
0290 Hap Screen Oata J.OU .BYTE $40.$~0,$~9.$~9 J.829 ,BYTE $~0,$~9,$~9.$~0
02J.9 J.920 .BYTE $40.$~9.$~0.$~9 J.830 .BYTE $~0,$~0,$5J..$5J.
9220 H = Hog Hilton C=Capital Gains J.038 ,BYTE $~O.$~O.$~O.$~O J.640 .BYTE $52,$52,$52,$~E
9230 T = Tax db =double propert~ J.040 .BYTE $~9.$~0.$~0.$~0 J.850 .BYTE $~0,$~6.$28,$26
0249 L = LUCK Oicepos = OICE J.050 .BYTE $3F.$~9.$~0.$6~ J.660 .BYTE $28,$28,$2B,$28
0259 J.060 .BYTE $28.$28.$28.$28 J.870 .BYTE $26.$28,$28.$28
0260 J.070 ,BYTE $~9.$~0.$3F.$~0 J.660 .BYTE $28.$26,$28,$7F

()0270 CRN .BYTE $28.$6F.$79.$49 J.080 .BYTE $2B.$2C.$~0,$3F ;db J.8'0 .BYTE $70.$70.$70.$70
0260 .BYTE $42.$~3.$~5.$~7 J.O'O .BYTE $3F.$3F.$~0.$~0 HOO .BYTE $~F.$~9.$~9.$~0
02'0 .BYTE $28.$26,$28.$28 UOO .BYTE $3E.$3J.,$3J..$3J. ;H HJ.O ,BYTE $~9,$~9.$~9.$40
0300 ,BYTE $28.$28,$28.$28 UU .BYTE $30.$3E.$32.$3J. J.'70 ,BYTE $~0.$~9.$~0.$~0 C9310 ,BYTE $28,$28.$28.$28 U20 .BYTE $32.$30,$2B.$2C ;db J.no .BYTE $~0.$78.$28.$28
0320 .BYTE $28.$28,$28.$28 U30 .BYTE $3,.$3A,$2B.$2C ;db J.'~O .BYTE $26,$28.$28,$26 -C0330 ,BYTE $28,$26,$28.$28 J.UO .BYTE $2B.$2C,$2F,$30 ; C J.'59 .BYTE $~F,$~0,$~8,$28
0349 ,BYTE $28,$28.$28.$28 J.J.59 .BYTE $~9.$3F,$~0,$63 H69 ,BYTE $28,$28,$28,$28 --0350 .BYTE $28,$28.$28,$28 U60 .BYTE $28.$28.$28.$28 H79 .BYTE $28,$28.$26,$26 ...0360 .BYTE $28.$6E.$~'.$28 U70 . BYTE $~9.$~0.$3F,$40 H89 .BYTE $2B,$28,$28,$26
0370 ,BYTE $28,$6C.$~0.$3F U80 .BYTE $49.$40.$~0,$~0 J."9 ,BYTE $28.$28.$28,$28 C0360 .BYTE $~0.$~9.$3F.$~0 J.HO ,BYTE $3F.$3F.$~0.$~0 2009 ,BYTE $7E.$4F.$~C.$~E
03'0 .BYTE $~0.$~9.$~2.$~2 J.200 OICPOS .BYTE $3E.$3J..$32.$31 20J.0 ,BYTE $~9.$40,$~9.$40 -0400 ,BYTE $42.$~3,$~3.$~~ 12J.9 ,BYTE $30,$3E.$32.$3J. 2020 .BYTE $~C.$70.$70,$70 --94J.0 .BYTE $~~.$~~.$~2.$~0 1220 .BYTE $32,$30.$~9.$~9 2038 ,BYTE $70.$70.$28.$28
0~20 .BYTE $43.$~5,$28.$28 1238 ,BYTE $~0,$~9.$~0.$~0 2949 .BYTE $28.$28.$28.$28
0430 .BYTE $2B.$28,$28.$28 J.240 .BYTE $~0,$~9.$~9.$49 2050 ,BYTE $7E.$4E.$49.$68
OUO ,BYTE $28.$28.$28,$28 J.250 .BYTE $3F.$~9.$~9.$~9 2060 .BYTE $28.$28,$2B.$28
0450 .BYTE $28.$28.$28,$28 1269 ,BYTE $68.$28,$28.$28 2070 ,BYTE $28.$28.$28.$28
0460 .BYTE $28.$77.$40,$5E J.279 ,BYTE $S3.$~0,$3F.$~9 2060 .BYTE $28,$28.$28.$28
0~70 ,BYTE $2B.$60.$~0,$~9 J.260 ,BYTE $3'.$3A.$~9,$~0 20'0 .8YTE $28.$28,$28.$28
0~60 ,BYTE $~0.$49.$40.$3F J.2'0 .BYTE $~9.$3F.$3F.$~0 2J.00 ,BYTE $28.$7E,$28.$7E
04'0 .BYTE $~O,$~O.$~O.$~O 1300 ,BYTE $3E,$3J..$3J.,$3J. ;H 2119 .BYTE $4E.$~9.$~9.$~0
9500 .BYTE $49,$49.$~9.$~0 1310 ,BYTE $30,$3E.$32,$3J. 2120 .BYTE $28.$28.$28.$28
05U ,BYTE $~9,$40.$~0.$~0 1320 ,BYTE $32,$30.$40,$~0 2130 .BYTE $28,$28.$28.$28
0520 ,BYTE $49,$4C.$2B.$62 1330 ,BYTE $~0.$~9.$~0.$40 2140 ,BYTE $28.$28.$28.$28
0530 ,OYTE $71.$4~.$4~,$72 J.340 .BYTE $~0,$3F.$3,,$3A 2J.50 ,BYTE $28.$7E,$76.$75
0540 ,BYTE $28.$28,$28.$28 1350 ,BYTE $~0,$~0.$~9,$~0 2J.69 ,BYTE $28.$28.$28.$28
0550 ,BYTE $28.$2B,$7B.$43 1360 ,BYTE $6'.$28.$26,$2B 2J.70 ,BYTE $28.$28.$28.$28
0560 ,BYTE $4J..$~9,$73.$65 J.370 ,BYTE $4F,$~0,$~0,$3F 2J.80 .BYTE $28.$28.$28.$28
0570 ,BYTE $28.$49,$~9.$3F J.360 ,BYTE $49.$~0.$~0,$~0 2HO .BYTE $28.$28.$28.$26
0560 ,BYTE $~0,$~9.$~0.$3F J.3'0 ,BYTE $~0.$~0.$3F,$~0 2200 ,BYTE $28.$28.$28,$28
05'0 ,BYTE $3F,$~9.$~0.$40 1400 ,BYTE $~9.$40,$~9.$~9 22U ,BYTE $7F.$~E.$~0,$7C
0690 ,BYTE $~9,$~9.$~0.$~0 UJ.O .BYTE $~9.$~0,$~9.$~9 2220 .BYTE $28.$28,$28,$26
0610 .8YTE $~0,$40.$49.$~0 1420 .BYTE $~9.$~0,$~9.$~9 2239 .BYTE $28,$2B,$28,$28
9620 ,BYTE $~9.$~0,$49.$~9 1439 ,BYTE $~0.$~9.$~9.$~9 22~9 .BYTE $28.$28,$26,$28
0630 ,BYTE $~9,$55.$70.$60 U~O .BYTE $~8.$3F.$~9.$~9 2258 .BYTE $28,$2B,$7F,$5~
06~8 ,BYTE $6~.$28,$28.$28 J.~50 .BYTE $~0.$~9.$~0,$6S 2269 .BYTE $28,$26.$28,$28
8659 ,BYTE $28.$7'.$~9.$~0 1460 .BYTE $28,$28.$28,$28 2279 ,BYTE $28,$28,$28,$28
0669 .BYTE $3F.$78.$28.$28 1470 .BYTE $7E.$~E.$~8.$~0 2260 ,BYTE $28,$28,$28.$2B
8678 .BYTE $~B.$48.$3F.$~0 1489 ,BYTE $3,,$3A.$3,,$3A 27'8 .BYTE $28,$28,$28,$28
0668 .BYTE $33.$3~.$3'.$3A 14'0 ,BYTE $35.$36,$~9.$3F 2398 ,BYTE $28,$28,$28.$28
06'8 .BYTE $2B.$2C.$2B.$2C ;db J.590 ,BYTE $~8.$~0.$~9.$~0 2318 ,BYTE $28,$7F,$~E.$28
8789 .BYTE $3,.$3A.$3B.$3C ;L J.5J.0 ,BYTE $~9.$~0,$~9.$~8 2328 ,BYTE $28.$28,$28.$28
87J.0 .BYTE $3,.$3A.$3,.$3A J.528 .BYTE $~9.$~8.$~9,$~9 2338 ,BYTE $28,$28,$28.$28
9720 .BYTE $3,.$3A.$35.$36 ;H J.530 .BYTE $~9.$~9.$37.$38 2348 .BYTE $28.$28.$28,$28

m I 8730 .BYTE $~0.$6B.$6J..$~9 J.5~0 ,BYTE $2B,$2C,$2B,$2C ;db 2350 ,BYTE $28.$28.$26,$26
~UI 0749 ,BYTE $~0.$69,$28.$2B J.558 .BYTE $~0,$~9.$65,$28 2369 ,BYTE $28,$28,$2B,$26



K-wd Y-ht
- Convert

factor

AlgorithM:
K range for
gun is 0-15'
Y range for
gun is 0-'5
These values
are close
approXiMations,
and the
unusual readings
frOM the light
gun do require
adjustMents.
However the 169
range for K
and '6 range
for Y work out
to be PERfECT
Multiples for
ALL graphics
Modes as follows:

Note that EUERY
conversion is
a Multiple of 2!

What a stroke
of luck (01' was
it pure genius
on the part Of
Atal'i 800 designer
Ja!.l Miner?).
The current GR.
Mode can be used
as an index
into a shift
table. If the
entl'!.I is zero,
then no shift.
If positive, then
shift right
to divide.
If negative then
shift left to
MUltipl!.l.

~(Q
Y!~
~

** UBI install code

*UBISTART = START-DOS OffSET
INSTALL LDA UUBLKD

CMP U (UBISTART
BNE INSTALLJ.
LDA UUBLKD+J.
CMP U >UBISTART
8NE INSTALL1

ALHERE
PRINT D,"[;jAll'ead!.l in use"

JMP GUNEKIT
INSTALLl LDA UUBLKD

STA EKITNOW+J.
LDA UUBLKD+l
STA EllITNOW+2
LDK ULT480-DUMMY+1
LDY UO

MOUBI LDA DUMMY,Y
STA CASBUf,Y
INY
DEll
BNE MOUBI
LDA U (UBISTART
LDY U >UBISTART
LDll JIffY

INSTJ. CPll JIffY
BEQ INST1
STA UU8LI(D
STY UUBLKD+1

GRAPHICS 0
PRINT 8,", ill
PRINT 8,"1 ."I...;,.....«j. III
PRINT D,"I I"
PRINT 0,'" ANY Atal'i MOdel"
PRINT D,"'1l=PEEK(258) I"
PRINT 0,'" +256*PEEK(25')I"
PRINT D, '" Y=PEEK (257) '"
PRINT 9,'" I"
PRINT 0,"1 Use !illII1CIl I"
PRINT 0,"1 screen colors I"
PRINT 0,"1 for reliable '"
PRINT D,"I readings. I"
PRINT 0,"1 Tech Assist b!.ll"
PRINT 0,'" JiM Zalewski '"
PRINT D,'" I"
PRINT o,"I(c) 1'8' Analogi"
PRINT 8,"IBY Mat*Rat I"
PRINT 8,"'Ratwal'e I"
PRINT O,"ISoftWOl'kS, 1'8""

LDA STICKO
CMP U14
BNE CKSTJ.

PRINT o,"IGun in port 0 I"
JMP GUNEllIT

CKST1 LDA STICKO+l
CHP U14
8NE CKST2

PRINT 8,"IGun in port 1 I"
JMP GUNEKIT

CKST2
PRINT o,"IGun liI!E found I"

TAY
SHYRIGHT LSR YGUN

DEY
BNE SHYRIGHT
BEQ EKITNOW

SHYLEfT ASL YGUN
.OPT LIST

* If address at
* label LT480 Must
* be at $47f 01' below!

** Modified code
EllITNOW JMP $ffff
LU8D

.OPT NO LIST

.INCLUDE UD1:GRAPHICS.M65

1700
1710
1720
1730
1740
1750
1760
1770
1780
1no
1800
1810
1820
1830
1840
1850
1860
1870
1880
18'0
1'00
Ino
H20
1'30
1'40
1'50
1'60
1'70
1'80
1"0
2000
2010
2020
2030
2040
2050
2060
2070
2080
20'0
2100
2110
2120
2130
2140
2150
2169
2170
2180
21'0
2200
2219
2220
2230
2240
2259
2260
2270
2280
2HO
2309
2310
2320
2330
2349
235D
2360
2370
2380
23'0
240D
2410
2420
2439
2440
2459
2460
2470
2480

2,3,3,1
1,1,9,0
-1,1,1,1
2,2,9,8
2,2,3,2
1,1,9,9
-1,-1,-1,-1
2,1,-1.,-1.

.OPT OBJ

.ORG DOSLOAD

.INCLUDE UD1:SYSEQU.M65

.INCLUDE UD1:IOMAC.LIB

Start of U81
handler for
light gun

Actual YGUN,
KGUN, KSHlfT and
YSHlfT data that
will be copied
to page 4 - if
the UBI isn't
all'ead!.l there.

** The UBI code
* for gun reading

*DOSOffSET = $3009
CASBUf = $9499
BOTSTACK = 257
YGUN = BOTSTACK
KGUN = BOTSTACK+1
KSHlfT = CASBUf
YSHlfT = KSHlfT+16

*
**
**
***
*DUMMY

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE
• BYTE

*
**
**START

LDK DINDEK
LDA LPENH
CMP U40
BCS HCK2
ADC U227
BCC HCK2
LDA U255

HCK2 CMP U'O
BCS HCK3
LDA U'O

HCK3 SEC
SBC U'O
CMP U169
BCC HCK4
LDA U15'

HCK4 STA llGUN
LDA KSHlfT,ll
No shift I'eqd
BEQ SETYGUN
BMI SHLEfT
TAY

SHRIGHT LSR llGUN
DEY
BNE SHRIGHT
BEQ SETYGUN

SHLEfT LDY UO
* In case of Mode 8
* where X can be > 256

STY KGUN+l
ASL KGUN
ROL KGUN+l

SETYGUN LDA LPENU
SEC
SBC U17
BCS SAUY
LDA UO

SAUY STA YGUN
LDA YSHlfT,ll
BMI SHYLEfT
BEQ EKITNOW

ono
ono
ono
0'40
0'50
0'60
0'10
0'00
0"0
1000
1010
1020
1030
1040
1050
1060
1070
1080
10'0
1100
1110
1120
1130
1140
1150
1160
1170
1160
11'0
1200
1210
1220
1230
1240
1250
1260
1270
1280
12'0
1300
1310
1320
IHO
1340
1350
1360
1370
1380
IHO
1400
1410
1420
1430
1440
1450
1460
1470 *
1480
14'0
1500
1510
1520
1530
1540
1550
1560
1570
1580
15'0
1600
1610
1620
1639
1649
1650
1660
1679
1680
16'0

24-1/4
24-1/4
12-118
24-114
48-112
48-112
'6-1/1
'6-111

1'2-2/1
1'2-2/1
1'2-211
1'2-211

24-114
12-1/8

1'2-211
1n-211

40-114
20-118
20-118
80-112
80-112
80-112

169-111
160-111
320-211

80-112
80-112
80-112
40-1/4
40-114

160-111
160-111

* are read and
* converted to
* SCREEN COORDINATE
* equivalents, based
* on the current
* graphics Mode -
* found in DINDEK.

****
**
**
**
*****
**
****
*** GRAPHICS
* MODE

** -* 0* 1
* 2* 3* 4* 5
* 6* 7* 8* ,
* 10
*11
* 12* 13* 14* 15

**
**
***
**
**
****
**
*
***
*
**
*LPENH = $D40C
LPENU = $D40D
UUBLKD = 548
DOSLOAD = $3400

continued from page 62
0120
0130
0140
0150
0160
0170
0180
01'0
0200
0210
0220
0230
0240
0250
0260
0270
0280
OHO
0300
0310
0320
0330
0340
0350
0360
0310
0360
OHO
0400
0410
0420
0430
0440
0450
0460
0470
0480
04'0
0500
0510
0520
0530
0540
0550
0560
0570
0580
05'0
0600
0610
0620
0630
0640
0650
0660
0670
0680
06'0
0700
0710
0720
0130
0740
0750
0760
0770
0780
ono
0800
0810
0820
0830
0840
0850
0860
0870
0880
08'0
0'00

mm

p
c
(j)
c
UJ
-i
)

Z
)
j-

b
~
oo
3
1)
c
CT
S'

co



LISTING 4: ASSEMBLY

~~
Il!~
~

~

INPUT
OUTPUT
UPDATE
APPEND
DIRECTORY

UNPROTECT
POINT
NOTE

OPEN
OPEN
OPEN
OPEN
OPEN

8589 CUNP = 36
85'8 CPOINT = 37
8698 CNOTE = 38
8619 *
8629 * AUKl UALUES REQD FOR OPEN
8639 *
8649 QPIN = 4
8659 OPOUT = 8
9669 OPUPD = 12
8678 OPAPND = ,
8688 OPDIR = 6
86'8 *
8789 *
8719 *
8728 * HISC ADDRESS EQUATES
9739 *
9748 CPALOC = S9A
9758 * ~arM s1:ar1:, 9=cold
8769 WARHST = S88
8779 * S1:ore here,wai1: for horiz s~nc

9789 WSYNC = 54282
97'9 * Available MeMor~, low
9899 HEHLO = S92E7
9819 * Available Me"Or~, high
9829 HEHTOP = S92E5
9839 * Upper liMi1: of applica1:ion RAH
9849 APPHHI = S9E
9859 * A1:ari 10ad/ini1: addr
9869 INITADR = S92E2
9879 * A1:ari Load/Go addr
8889 GOAOR = S92E9
98'9 * Car1:ridge RUN 10ca1:ion
9'09 CARTLOC = SBffA
9'19 * CIO En1:r~ address
8'29 CIO = SE456
8'39 * End of line charac1:er
8'49 EOL = S'B
9'59 *
9'69 * Uer~ useful A1:ari reserved
8'79 * MeMor~ and hardware regis1:er
9'88 * 10ca1:ions.
9"9 *
1889 RANDOH = 53779
1918 SAUHSC = S58
1829 CONSOL = 5327'
1939 COLOR9 = 798
1949 CRSINH = 752
1959 BOOT? = ,
1869 DINOEK = 87
1979 HATABS = 7'4
1989 CH = 764
19'9 STRIG9 = 644
J.188 STICK9 = 632
1119 POKHSK = S19
1129 RAHTOP = S6A
1139 SDHCTL = S922f
1149 STACK = S9199
1159 *
1169 IRQEN = SD29E
1179 NHIEN = S049E
1189 SKCTL = S029f
11'9 DHACTL = SD489
1299 KBCOOE = SD29'
1219 POTGO = S028B
1229 AUOCTL = S0298
1239 AUDf3 = SD294
1249 AUDC3 = SD295
1259 PACTL = SD392
1269 PORTA = SD399
1279 PORTB = SD391
1289 *
12'9 * TiMer coun1:er:
1399 JIffY = 29 ; 69Hz clock
1319 * Casse1:1:e buffer a1: S499
1329 * use as general filenaMe bUff
1339 fILENAHE = S9499
1349 * Displa~ lis1: poin1:er
1359 DLIST = S9239

RENAHE
ERASE
PROTECT

32
33
35

JSR CIO ;OPEN S:
Graphics Mode 'G' now open

RTS
.HACRO GRAPHICS

.If r.8<>1

.ERROR "GRAPHICS LEN"

.ENOlf
•If r.J.>255
LOA r.l
.ELSE
LDA Ur.l
.ENOlf

JSR GRAfIK
.ENOH

* Device handler, se1: b~ OS
ICHID = S9349
* DeVice nUMber, se1: b~ OS
ICONO = S9341
* 1/0 COMMand
ICCOH = S9342
* 1/0 S1:a1:us, saMe as error code
ICSTA = S9343* BUffer address, 2 b~1:es

ICBAOR = S83U
* Disk handler pu1: rou1:ine,
* address - 1, goes here
ICPUT = S9346
* Buffer leng1:h, 2 b~1:es

ICBLEN = S9U8
* Auxillar~ con1:rol b~1:es

ICAUKl = S934A ;AUK 1
ICAUK2 = S034B ;AUK 2
ICAUK3 = S934C ;AUK 3
ICAUK4 = S8340 ;AUK 4
ICAUK5 = S834E ;AUK 5
ICAUK6 = S034f ;AUK 6
* Leng1:h of one IOCB
IOCBLEN = 16

** IOCB COHHANO UALUE EQUATES

** Open channel
COPN = 3* Ge1: binar~ record
CGBINR = 7* Ge1: 1:ex1: record
CGTKTR = 5
* Pu1: binar~ record
CPBINR = J.J.* Pu1: 1:ex1: record
CPTKTR = ,
* Open IOCB
CCLOSE = 12
* Check s1:a1:us
CSTAT = 13

** DEUICE DEPENDENT COHHAND
* EQUATES fOR fILE HANAGER

*CREN =
CERA =
CPRO =

LISTING 5: ASSEMBLY

8369
9365 *
8379
8389
9n8
8488
84J.8
9428
8439
8U9
8459
9468
0478
8489

9 *SAUEUD:SYSEQU.H65
19 * IOCB and o1:her iMpor1:an1:
29 * s~s1:eM equa1:es, frOM COMpu1:e's
38 * Mapping 1:he A1:ari and 1:he Hac/65
48 * reference Manual frOM ICO/OSS
59 * --------------------------------
69 * 1/0 CONTROL BLOCK EQUATES
79 *
89 IOCB
'9 *
0109
9119
9129
9139
9148
8158
8169
8J.78
9188
91'9
8289
8219
8229
9239
9249
9259
8269
9279
9289
92'9
9399
9319
9329
9339
9349
9359
9369
8379
9389
93'9
9499
9419
9429
9439
9449
9459
9468
9479
9489
9..,9
9599
9519
9528
9539
9549
9559
9569
9579

upper

wri1:e access

A-REG CONTAINS
GRAPHICS HODE 'G'
Y-REG HAS
COHPLETION STATUS

Allow read and
for CIO and S:

ORA US9C
STA ICAUK1,K

LDK U6*S19
We will open 1:his IOCB

LOA UCOPN
STA ICCOH,K
LOA U <SNAHE

We use the filenaMe "5:"
STA ICBAOR,K
LOA U >SNAHE

B~ poin1:ing 1:0 i1:
STA ICBAOR+l,K

All is se1:up for open, now
we 1:ell CIO (& S:) Wha1:
kind of open.

Now we ge1: 1:he upper bi1:s
AND USf9

And flip bi1: 4
EOR US19

(S: expec1:s i1: 1:0 be inver1:ed
frOM 1:he norMal BASIC usage)

Re1:rieve our saved 'G'
graphics Mode

PLA
IS given 1:0 •S: '

STA ICAUK2,K
(No1:e 1:ha1: S: ignores
bi1:s of AUK2

.END

*= S92E9
.WORD INSTALL

GUNEKIT
PRINT 9,"IRESET 1:0 reMovel"
PRINT 8,'" 'II

PRINT 8 1 " l:fiiiiJ."",W.:«HiiiIl
LDA U255

UHOLDER CHP 764
8EQ UHOLDER
STA 764
RTS

** End of prograM

*

** Code s1:ar1:up header

*

2..,9
2599
2519
2529
2539
2549
2559
2569
2579
2589
25'9
2699
2619
2629
2639
2649
2659
2669

9 *SAUEUD:GRAPHICS.H65
19 *
15 * Ha1:*Ra1:'S fAUORITE Hacro!
16 *
29 * GRAPHICS g
39 *
40 * ENTRY:
45 *
59 * EKIT:
55 *
60 *
79 SNAHE .BYTE "S:",155,9
80 GRAfIK
'0 PHA ;SAUE 'G'
0109 LDM U6*S10 ;fILE 6
0119 LDA UCCLOSE
0129 STA ICCOH,K
9121 * firs1: we MUS1: close IOCB U6
0J.38 JSR CIO
9149 * Ignore an~ errors frOM close
0159 *
0J.69
9161 *
9179
9189
91'9
01'1 *
9200
9219
9211 *
8228
9239 *
8248 *
9258 *
8268 *
8261 *
8262 *
8263 *
9279
8271 *
9289
9281 *
8282 *
82'9 *
92H *
9399
8391 *
9319
8311 *
8338 *
8331 *
8332 *
8333 *
9349
8358m

~

l>
C
GJ
C

~
>
Z
i>
i
b
~
oo
3
u
C
et
5

lD




